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Income  Potentials  and 
Development  Problems 

By  0.  J.  Scoville,  J.  C.  Atherton,  and  R.  0.  Rogers, 

agricultural  economists,  Production  Economics  Research 
Branch,  Agricultural  Research  Service;  and  K.  C.  Davis, 
agricultural  economist,  Oklahoma  Agricultural  Experiment 
Station 

Summary 

The  W.  C.  Austin  Project,  in  the  cotton  and  cash-grain  farming  area 
of  southwestern  Oklahoma,  represents  one  of  the  first  attempts  to  intro- 
duce irrigation  of  a  project  type  into  a  subhumid  area.  Before  irriga- 
tion, cotton  farms  averaged  about  240  acres  and  cash-grain  farms  about 
320  acres. 

This  multiple-purpose  project  was  constructed  to  provide  irrigation 
water,  flood  control,  and  a  municipal  water  supply  for  the  city  of  Altus. 
Irrigation  construction  costs  are  to  be  repaid  in  40  equal  annual  install- 
ments. However,  at  the  discretion  of  the  Secretary  of  the  Interior,  a 
flexible  payment  plan  based  upon  gross  income  may  be  required. 

Water  was  delivered  to  a  few  acres  in  1946,  and  to  the  entire  project 
in  1950.     The  first  payment  on  construction  costs  was  made  in  1951. 

Irrigation  charges  per  acre  vary  from  year  to  year.  In  1952  and 
1953  minimum  charges  were  $3.20  per  acre  for  operation  and  mainte- 
nance (O  and  M)  and  $1.80  for  cost  of  construction.  From  1948  to  1950 
an  additional  charge  of  $3.50  per  acre-foot  was  made  for  all  water  de- 
livered in  excess  of  0.5  acre-foot  per  irrigable  acre.  In  1951  the  charge 
for  additional  water  above  0.5  acre-foot  was  $4.00  per  acre-foot,  and 
in  1952  it  was  $5.00  for  additional  water  above  1.0  acre-foot.  Because 
of  a  shortage  of  water  in  1953,  only  the  minimum  charges  were  levied — 
$3.20  an  acre  for  O  and  M  and  $1.80  for  construction. 


1  This  was  one  of  two  studies  developed  by  the  former  Bureau  of  Agricultural 
Economics  (Production  Economics  Research  Branch,  ARS),  in  cooperation  with 
State  agricultural  experiment  stations,  to  provide  economic  information  on  project 
type  irrigation  development  in  subhumid  areas.  The  other  study  was  made  of  the 
Middle  Loup  Project  in  north  central  Nebraska. 
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Analysis  of  precipitation  and  temperature  records  1914-52  indicates 
that  there  would  have  been  a  shortage  of  water  in  16  of  these  39  years. 
In  10  of  these  years,  the  shortage  would  have  exceeded  50  percent  of 
the  requirements  for  irrigation  water. 

Certain  problems  of  operation  have  arisen  because  of  the  water-supply 
characteristics  of  the  project  and  the  climate  of  the  area.  Rains  of 
high  intensity  in  the  growing  season  make  disposal  of  excess  water 
difficult.  Intermittent  use  of  water  duiing  the  long  growing  season  has 
hampered  control  of  weeds  in  canals,  laterals,  drain  channels,  and  waste- 
ways.  It  has  been  difficult  to  develop  a  satisfactory  method  of  sched- 
uling delivery  of  water.  The  fluctuating  demand  for  water  disrupts 
delivery  schedules,  and  as  a  result,  water  is  wasted. 

In  1950  the  project  had  about  355  farms.     In  terms  of  irrigable  land, 

3  size  groups — 60-99  acres,  100-139  acres,  and  20-59  acres — included 
more  than  two-thirds  of  all  farms  on  the  project.  Most  project  farms 
had  both  irrigated  and  dry  land,  although  little  of  the  dry  land  was 
within  the  project  boundary.  Farms  with  large  irrigated  acreages 
usually  had  more  acres  of  dry  land  than  had  farms  with  small  irri- 
gated acreages. 

A  higher  proportion  of  the  irrigated  than  of  the  unirrigated  land  was 
in  cotton  and  grain  sorghums.  More  of  the  dry  land  was  used  for  wheat 
and  pasture.     Most  irrigated  farms  had  small  livestock  enterprises. 

Most  farmers  on  the  project  acquired  their  knowledge  of  irrigation 
while  on  the  project  and  while  on  their  present  farms.  Many  have 
been  on  their  present  farms  for  5  or  more  years. 

Thirty-nine  percent  of  the  operators  are  owners;  20  percent  are  part 
owners;  and  41  percent  are  tenants.  More  than  two-thirds  of  the  land- 
lords live  in  or  near  the  project  area.  Sharecrop  leases  prevail,  and 
rental  shares  are  about  the  same  as  for  dryland  farms  in  the  area. 
Rental  shares  most  frequently  reported  for  major  crops  were:  Cotton, 
one-fourth;  alfalfa  hay,  one-third;  alfalfa  seed,  one-half;  small  grains, 
one-third.  Landlords  commonly  pay  all  the  cost  of  irrigation  construc- 
tion, a  fourth  of  the  charges  for  operating  and  maintaining  the  irrigation 
project,  half  the  cost  of  harvesting  alfalfa  seed,  and  a  share  of  the  costs 
of  fertilizer  and  insecticide  proportionate  to  their  share  of  the  crop. 
They  usually  furnish  all  the  alfalfa  seed  planted. 

Irrigated  farms  on  the  project  have  increased  somewhat  in  size  since 
the  project  started.  Acreages  of  dry  land  have  expanded  more  often 
than  have  acreages  of  irrigated  land.  Expansion  in  acreage  was  reported 
more  frequently  on  the  larger  than  on  the  smaller  farms.  Of  the  69 
farms  surveyed,  17  had  increased  and  7  had  decreased  in  size  since  the 
first  year  of  irrigation.  The  sample  farms  averaged  201  acres  in  the 
first  year  of  irrigation  and  215  acres  in  1952. 

Most  farms  on  the  project  have  buildings  and  facilities  that  are 
adequate  for  the  present  systems  of  farming.  Expansion  of  livestock 
enterprises  in  this  area  would  require  additional  investment  in  buildings, 
fences,  and  water  systems  on  many  farms.  So  far,  farmers  have  invested 
very  little  in  such  irrigation  structures  as  drops,  flumes,  turnouts,  and 
permanent  ditches. 

Crop  yields  can  be  increased  above  present  levels  by  improving  pro- 
duction practices.  Potential  increases  in  yields  are  believed  to  be  greater 
for  irrigated  than  for  dryland  yields.     Improved  dryland  yields  can  be 
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obtained  through  more  general  adoption  of  recommended  insect-control 
measures;  better  tillage  practices,  especially  for  moisture  conservation 
and  weed  control;  improved  rotations;  and  increased  use  and  proper 
application  of  fertilizers.  Improved  practices  needed  on  irrigated  land 
include:  Improved  rotations  that  provide  for  a  deep-rooted  legume  on 
at  least  a  fifth  to  a  fourth  of  the  acreage;  increased  use  and  proper 
application  of  fertilizer;  better  insect  and  weed  control;  proper  land 
development  and  preparation  for  irrigation;  proper  application  of  water; 
and  improved  tillage  and  seeding  practices. 

An  analysis  of  hydrologic  data  for  the  project  area  indicates  that 
water  shortages  are  likely  to  occur  more  frequently  in  the  second  half 
of  the  year.  Yields  of  alfalfa  and  cotton  would  be  affected  more  fre- 
quently than  would  grain  sorghums  or  wheat.  With  such  shortages,  it 
is  estimated  that,  on  the  average,  crop  yields  would  be  reduced  10  per- 
cent from  levels  attainable  with  a  full  water  supply.  On  a  typical 
80-acre  unit,  average  net  labor  incomes  would  be  reduced  18  percent. 

A  240-acre  farm  with  160  acres  irrigable  would  provide  more  than  twice 
the  net  income  of  an  irrigable  80-acre  unit,  and  it  would  almost  double 
the  return  per  hour  to  operator  and  family  labor  and  management. 
This  size  of  unit  is  large  enough  to  permit  economical  use  of  4-row 
equipment.  It  would  provide  adequate,  though  seasonally  varying, 
employment  for  most  farm  families. 

The  contribution  of  irrigation  to  farm  income  was  analyzed.  The 
approach  used  was  based  upon  the  premise  that  the  value  of  water  is 
determined  by  the  difference  in  farm  incomes  attainable  by  a  farmer 
with  average  managerial  ability,  and  with  command  over  a  given  dollar 
value  of  resources,  when  these  resources  are  invested  in  alternative 
irrigated  and  dry  farms.  Improved  farming  techniques  were  assumed 
in  each  case.  The  comparison  made  was  between  a  240-acre  farm  with 
160  acres  irrigable,  and  a  340-acre  dry  farm,  in  an  area  of  deep,  moder- 
ately heavy  soils.  At  projected  prices,  the  net  difference  in  income 
attributable  to  water  amounted  to  $4.33  per  irrigable  acre.  With  dry 
land  valued  at  $80  an  acre,  and  costs  of  land  development  for  irrigation 
at  $55  an  acre,  the  net  increase  in  income  attributable  to  water  capitalized 
at  5  percent  would  indicate  an  approximate  value  of  irrigated  land  of 
about  $222.  With  this  method  of  calculation,  the  value  of  water  might 
be  influenced  by  size  of  farm. 

Farmers  and  landowners  on  the  project  have  spread  their  expenditures 
for  land  development  and  irrigation  equipment  over  a  period  of  years. 
Many  of  them  expect  to  incur  additional  development  costs  in  the  future. 
Most  of  the  equipment  used  by  these  farmers  was  acquired  prior  to 
irrigation. 

Development  of  the  project  occurred  in  a  period  of  favorable  farm 
incomes.  Farmers  met  costs  of  development  largely  from  income  or 
reserves,  without  going  into  debt. 

With  projected  prices,  and  yields  estimated  on  the  basis  of  an  acceler- 
ated 7-year  development  program,  it  appears  that  an  80-acre  owner- 
operated  field-crop  farm  could  provide  an  adequate  family  living  and 
repay  the  costs  of  developing  the  farm  in  8  years.  Funds  would  be 
available  in  the  8th  year  to  begin  repayment  of  project  construction 
charges.  If  prices  received  in  the  development  period  declined  an 
average  of  5  percent  from  the  projected  level,  the  repayment  of  farm 
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investments  would  be  extended  into  the  11th  year  with  no  provision  for 
repayment  of  project  costs.  With  a  decline  of  10  percent  in  prices 
received,  farm  development  repayments  would  not  be  completed  until 
the  19th  year.  An  increase  in  prices  received  would  permit  more  rapid 
retirement  of  these  costs.  Inclusion  of  an  additional  80  acres  of  dry  land 
would  increase  the  repayment  ability,  and  it  would  shorten  the  repayment 
period.  With  prices  received  at  90  percent  of  the  projected  level,  suffi- 
cient income  could  be  accumulated  to  repay  the  costs  of  farm  development 
in  the  8th  year.  With  projected  prices,  costs  of  farm  development  could 
be  repaid  as  incurred,  after  the  2d  year,  and  payment  on  project  con- 
struction charges  could  begin  in  the  3d  year. 

Other  economic  aspects  of  development  of  irrigated  farms  that  should 
be  investigated  include  effect  of  irrigation  upon  stability  of  income; 
desirability  of  irrigating  a  small  acreage  with  a  reliable  water  supply, 
as  compared  with  using  the  same  quantity  of  water  on  a  larger  acreage  to 
supplement  rainfall;  place  of  irrigated  pastures  and  livestock  systems  on 
irrigated  farms;  economic  possibilities  of  production  of  specialty  crops; 
need  for  improvement  in  facilities  for  financing  costs  of  farm  develop- 
ment ;  and  effects  of  an  irrigation  project  upon  the  stability  and  economic 
development  of  an  area. 

Problems  Involved 

Introduction  of  irrigation  into  a  subhumid  area  brings  with  it  problems 
in  land-use  adjustment  and  farm  management.  Most  of  the  problems  do 
not  differ  from  those  that  accompany  irrigation  in  arid  regions,  but 
because  of  the  subhumid  environment  some  of  them  have  unique  aspects. 
A  farmer  anywhere  who  undertakes  to  irrigate  all  or  part  of  his  land 
must  first  find  the  answers  to  these  questions: 

What  system  of  farming  is  likely  to  be  most  profitable  under 
irrigation? 

Is  it  better  for  all  the  land  in  the  farm  to  be  irrigated,  or  should  it 
include  some  nonirrigated  land? 

Do  existing  dryland  farm  units  contain  about  the  right  number  of 
acres  for  an  irrigated  farm  that  is  to  be  managed  by  a  typical  farm 
family?  This  question  needs  to  be  examined  from  the  viewpoints  of 
both  adequacy  of  income  and  efficiency  in  use  of  labor  and  equipment. 
What  changes  in  farming  practices  from  present-day  farming 
methods  are  needed?  For  example,  adjustments  may  need  to  be  made 
in  seeding  rates,  in  use  of  fertilizer,  and  in  insect-control  practices. 

How  much  income  can  be  expected  from  an  irrigated  farm,  if  the 
operator  has  average  managerial  ability  and  carries  on  good  farming 
practices? 

How  rapidly  can  and  should  an  irrigated  farm  be  developed? 
How  can  development  of  a  farm  for  irrigation  be  financed? 
Under  arid  conditions,  successful  operators  of  irrigated  farms  have  been 
meeting  and  solving  these  problems  for  many  years.     Their  experience 
provides  much   information   concerning  the   factors  that   influence  the 
successful  development  of  irrigated  farms  in  arid  regions. 

Farming  practices  that  have  proved  successful  under  arid  conditions, 
however,  cannot  always  be  applied  in  subhumid  areas.  In  arid  regions, 
when  irrigation  is  introduced  into  an  existing  economy  of  ranching  or 
extensive  crop  farming,  it  is  recognized  that  the  size  of  the  farm  unit  will 
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change  under  irrigation.  Crop  enterprises  are  also  likely  to  change  under 
irrigation,  and  the  need  to  learn  the  proper  techniques  for  growing  new 
crops  is  recognized  from  the  outset.  In  most  subhumid  areas,  crop 
farming  has  been  carried  on  without  irrigation  with  moderate  success 
under  average  management,  and  many  medium-sized  and  small  farms  are 
usually  found  in  these  areas.  The  extent  of  change,  if  any,  to  be  desired 
in  cropping  programs  and  in  size  of  farm  units  as  a  result  of  irrigation 
is  problematical.  The  tendency  has  been  to  superimpose  irrigation  on 
existing  sizes  and  types  of  farms.  Also,  when  irrigation  water  is  applied 
to  established  crop  enterprises,  the  tendency  is  to  continue  previous 
production  techniques  unchanged. 

An  objective  of  the  study  reported  here  was  to  analyze  the  development 
of  irrigated  farms  on  the  W.  C.  Austin  Project  in  the  light  of  the  questions 
listed.  Only  partial  answers  to  these  questions  can  be  given.  In  this 
report,  attention  is  focused  particularly  on  improvements  in  farm  prac- 
tices, minimum  size  of  farm  needed  for  income  and  efficiency,  integration 
of  dry  and  irrigated  land,  and  time  required  to  repay  farm-development 
costs  as  affected  by  changes  in  prices.  Adjustments  made  in  size  of 
farm,  in  crop  and  livestock  systems,  and  in  cropping  practices  should 
provide  helpful  guides  to  development  of  irrigated  farms  in  comparable 
areas. 

Source  and  Limitations  of  Data 

Data  for  this  study  were  drawn  primarily  from  the  experience  of 
farmers  in  the  W.  C.  Austin  Project,  supplemented  by  estimates  and 
recommendations  by  specialists  in  the  Oklahoma  Agricultural  Experiment 
Station  and  the  United  States  Department  of  Agriculture.  Attention  was 
given  to  preliminary  unpublished  results  from  the  experimental  fields  on 
the  project  and  from  experiments  on  irrigated  cotton  at  Tipton,  Okla. 
Helpful  information  was  obtained  also  from  experiments  made  at  the 
Iowa  Park  Experiment  Farm  near  Wichita  Falls,  Tex.,  and  from  irriga- 
tion studies  in  the  High  Plains,  made  by  the  Texas  Agricultural  Experi- 
ment Station. 

Effects  of  irrigation  on  yields  and  farming  systems  in  a  given  area 
cannot  be  fully  evaluated  until  results  of  years  of  field  experimentation 
and  trial-and-error  experience  of  farmers  are  known.  Irrigation  in  the 
W.  C.  Austin  area  is  too  recent  to  permit  the  drawing  of  more  than  pre- 
liminary conclusions.  Findings  in  the  study  are  only  tentative  guides  to 
development  of  irrigated  farms,  farm  practices,  and  selection  of  enter- 
prises. They  are  subject  to  amendment  and  additional  refinement  as 
further  information  becomes  available. 

The  Area 

Land  served  by  the  W.  C.  Austin  Project  lies  in  parts  of  Jackson  and 
Greer  Counties  in  southwestern  Oklahoma.  Most  of  the  irrigable  lands 
are  within  a  15-mile  radius  of  Altus,  Okla.  The  project  area  is  in  the 
Red  River  watershed,  and  project  lands  drain  toward  the  Salt  Fork  and 
North  Fork  tributaries  of  that  stream.  The  project  storage  and  diversion 
works,  which  consist  of  Altus  Dam  and  appurtenant  structures,  are  on 
the  North  Fork  of  the  Red  River,  18  miles  north  of  Altus. 

The  project  is  located  in  a  subhumid  rainfall  area  which  has  a  mean 
yearly  rainfall  of  25.5  inches.     Annual  rainfall  and  its  seasonal  distribu- 
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tion  vary  greatly.  The  minimum  recorded  rainfall  was  13.9  inches  in 
1917;  the  maximum,  48.6  inches  in  1941.  It  is  not  uncommon  for  dry 
years  to  occur  consecutively.  The  area  is  subject  to  torrential  rains. 
Seasonal  droughts  often  occur  even  in  years  when  total  annual  precipita- 
tion is  average  or  above. 

Temperatures  vary  greatly.  Summers  are  long  and  hot,  and  winters 
are  short,  though  often  severe.  Temperatures  of  more  than  100  degrees, 
which  are  often  associated  with  strong  winds  and  low  humidity,  are 
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Figure  1.— Map  of  the  Lugert-Altus  Irrigation  District,  showing  district  boundaries 
and  generalized  land  areas  used  in  this  study. 
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common.  Extremes  of  recorded  temperatures  at  Altus  are  120°  and 
minus  11°  F.     The  growing  season  averages  226  frost-free  days. 

Soils  are  sedimentary  in  origin  and  are  generally  underlain  by  Permian 
Red  Beds.  Soil  types  range  from  very  light  sandy  loam  to  heavy  clay 
loams  with  heavy  subsoil.  Depth  of  soils  and  alkali  content  vary  con- 
siderably throughout  the  project. 

For  the  study  reported  here,  soils  in  the  area  were  grouped  into  three 
land  classes  which  have  similar  crop  distributions,  tillage  practices,  yields, 
and  recommended  rotations  and  fertilizer  applications.  Generally,  as  to 
suitability  for  irrigation,  class  I  corresponds  with  Bureau  of  Reclamation 
class  I,  and  classes  II-A  and  II-B  with  Bureau  of  Reclamation  class  II. 
The  classes  are  described  as  follows: 

Class  I — Nearly  level  land  on  old  stream  terraces.  This  group  of  soils 
is  deep  (more  than  60  inches),  with  medium-textured  surfaces  (silt  loams 
and  very  fine  sandy  loams)  and  with  friable  clay  loam  subsoils  that  drain 
well.     The  major  soil  series  are  Tipton  and  Enterprise. 

Class  II-A — Slowly-  permeable  sandy  land  on  gentle  slopes.  These 
soils  are  moderately  deep  (approximately  30  inches),  with  sanely  loam  or 
fine  sandy  loam  surface  soil  and  moderately  heavy  clay  subsoils  that  take 
in  water  slowly  and  are  slow  to  drain  off  excess  water.  (A  perched  water 
table  is  often  found  after  periods  of  excessive  rainfall  or  excessive  irriga- 
tion.)    The  major  soil  series  are  Tillman  and  Headrick.2 

Class  II-B — Very  slowly  permeable  hard  lands  on  nearly  level  to 
moderate  slopes.  These  soils  are  predominantly  deep,  although  some  are 
moderately  deep  to  shallow.  Surface  textures  are  silt  loams  and  clay 
loams  that  are  moderately  granular.  Subsoils  are  heavy  clays  with 
blocky  structure  that  take  in  water  slowly  and  are  slow  to  drain  off 
excess  water.     Major  soil  series  are  Foard  and  Tillman. 

Other — The  major  part  of  the  irrigation  district  is  included  in  the  land 
classes  just  listed.  For  several  other  small  areas  of  minor  importance, 
rotations,  yields,  and  applications  of  fertilizer  were  not  considered. 
Although  of  minor  importance  with  respect  to  area  involved,  an  area 
classified  as  permeable  sandy  land  on  gentle  slopes  (sandy  land  west  of 
Fitter  Creek)  presents  special  problems  of  leveling  and  seepage  on  the 
lower  lying,  adjacent  area  of  sandy  land.  This  group  of  soils  is  moder- 
ately deep  (approximately  30  inches),  with  sandy  loam  or  fine  sandy 
loam  surface  soil  and  sandy  clay  loam  subsoils  that  are  readily  permeable 
to  water  and  drain  well.  Major  soil  series  are  Enterprise  and  Abilene. 
Most  of  the  area  is  included  in  Bureau  of  Reclamation  class  I  land.  The 
general  areas  in  which  these  classes  predominate  are  shown  (fig.  1). 

About  a  third  of  the  farms  in  southwestern  Oklahoma  were  classified 
as  cotton  farms  in  the  1950  Census  of  Agriculture  (S).3  Data  refer  to 
State  Economic  Area  No.  4,  which  includes  11  southwestern  Oklahoma 
counties.  Classification  depends  upon 50 percent  or  more  of  income  being 
derived  from  a  specified  product  or  group  of  products.  Eighteen  percent 
were  cash-grain  farms;  11  percent  were  livestock  farms  and  ranches,  not 
including  dairy  and  poultry  farms.  Most  of  the  remaining  farms  were 
diversified,  general-crop  farms.  Cotton  farms  were  reported  to  average 
about  240  acres,  and  cash-grain  farms  about  a  half-section.     Wheat  and 


2  Uncorrelated. 

3  Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p.  61. 
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cotton  are  the  predominant  crops  on  these  farms.  A  considerable  acreage 
of  sorghum  is  grown,  mainly  for  grain.  Most  of  the  crop  farms  have 
small  acreages  of  pasture.  Other  minor  crops  include  alfalfa  and  oats, 
and  considerable  alfalfa  seed  is  produced.  Livestock  enterprises  on  most 
farms  are  small. 

The  W.  C.  Austin  Project 

There  was  local  interest  in  irrigation  in  the  area  before  statehood,  as 
evidenced  by  engineering  studies  as  early  as  1902.  Continuing  local 
interest  resulted  in  investigations  by  several  agencies  in  1937.  Results 
of  the  investigations  were  coordinated  into  a  final  report  and  published 
by  the  Congress  in  1938  (9) .     The  multiple-purpose  project  for  irrigation. 
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Figure  2. — Recreational  opportunities  in  southwestern  Oklahoma  have  been  en- 
hanced by  construction  of  Altus  Reservoir.  (United  States  Bureau  of  Reclamation 
photograph.) 


flood  control,  and  municipal  water  supply  was  authorized  in  1938,  and  the 
findings  of  feasibility  were  approved  by  the  President  on  February  13, 
1941.  In  addition  to  these  purposes,  construction  of  Altus  Reservoir  has 
provided  fish  and  wildlife  benefits,  and  the  State  Park  Service  has 
expanded  the  recreational  facilities  of  Quartz  Mountain  State  Park  adja- 
cent to  the  reservoir  (fig.  2). 

The  Lugert -Altus  Irrigation  District,  an  irrigation  district,  body  corpo- 
rate, and  political  subdivision  of  Oklahoma,  was  organized  in  1940.  A 
contract  between  the  Federal  government  and  the  distiict,  which  provided 
for  construction  of  the  project,  was  entered  into  on  January  12.  1942.  As 
set  forth  in  the  contract,  repayment  of  the  construction  obligation  of  the 
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irrigation  district  is  to  be  made  in  40  successive,  equal,  annual  install- 
ments. However,  a  provision  in  the  contract  provides  that  whenever  the 
Secretary  of  the  Interior  in  his  judgment  determines  it  to  be  practicable, 
the  district  may  be  required  to  make  payment  on  its  construction  obliga- 
tion on  the  basis  of  the  "normal  percentage"  plan.  In  general,  this  plan 
provides  that  the  annual  payment  may  be  increased  or  decreased  in 
accordance  with  the  relationship  between  annual  and  normal  gross  value 
of  crop  production  for  the  project  unit. 

Requirements  and  provisions  for  filing  recordable  contracts  and  for  sale 
of  excess  lands  are  included  in  the  contract.  This  was  done  to  comply 
with  reclamation  laws,  which  restrict  delivery  of  water  to  individual 
holdings  under  the  project  of  no  more  than  160  acres  of  irrigable  land 
and  to  holdings  of  no  more  than  320  acres  owned  jointly  by  husband  and 
wife. 

Table  1. — Water  charges,  W.  C.  Austin  Project,  194-6-53 


Year 

Water 

rental 

levy 

per  acre 

Operation 

and 

maintenance 

per  acre 

Construc- 
tion 
charge 
per  acre 

Quantity 
of  water 
allowed 

Charges  for 
all  water 
delivered 

per 
acre-foot 

Charges 

for  each 

additional 

acre-foot 

1946. _ 

Dollars 

Dollars 

Dollars 

Acre-feet 

Dollars 
4.50 
4.50 

Dollars 

0 

1947 __ 

0 

1948. _ 

2.75 
2.75 
2.75 

0.5 

.5 

.5 

.5 

1.0 

0) 

3.50 

1949_ _ 

3.50 

1950- _ 

3.50 

1951- _ 

2.75 
3.20 
3.20 

1.25 
1.80 
1.80 

4.00 

1952__ 

5.00 

1953.  . 

0) 

1  Because  of  the  shortage  of  water  in  1953  no  charges  were  levied  except  the  flat 
charges  for  operation,  maintenance,  and  construction.  An  average  of  0.17  acre-foot 
per  acre  was  delivered. 


Construction  of  the  project  began  in  1941  but  work  was  stopped  after 
the  entry  of  the  United  States  into  World  War  II.  Construction  was 
resumed  early  in  1944  and  completed  in  1949.  Water  was  first  delivered 
to  a  small  acreage  in  1946.  The  project  consists  of  a  concrete  and 
masonry  dam  on  the  North  Fork  of  the  Red  River,  which  forms  a  reser- 
voir with  a  capacity  of  148,000  acre-feet,  and  270  miles  of  canals  and 
laterals.  Storage  capacity  is  allocated  to  silt  storage,  irrigation  storage, 
and  municipal  water  supply.  Storage  capacity  above  the  spillway  level  is 
allocated  to  flood  control. 

As  of  June  1953,  the  cost  of  construction  of  the  project  was  $12,858,385, 
of  which  $8,085,102  was  from  Works  Progress  Administration  and  other 
nonreimbursable  funds.  The  repayment  obligation  was  $3,080,000,  of 
which  irrigable  lands  are  to  repay  $2,000,000.  The  project  is  obligated  to 
deliver  to  Altus  4,800  acre-feet  of  water  annually,  for  which  the  city  has 
a  repayment  obligation  of  $1,080,000. 

The  obligation  for  repayment  of  construction  costs  by  irrigable  lands 
is  a  little  more  than  $1  an  acre  per  year  for  the  40-year  repayment  period. 
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The  first  payment  on  the  cost  of  construction  was  made  in  1951.  Table 
1  shows  water-rental  levy,  operation  and  maintenance  charge,  charge  for 
all  delivered  water,  quantity  of  water  allowed  under  minimum  charge, 
and  charge  for  additional  water,  by  years. 

Water  Supply  and  Probable  Water  Requirements 

The  project  was  designed  to  utilize,  insofar  as  practicable,  the  water 
available  from  the  streamflow.  Article  3  of  the  repayment  contract  of 
January  12,  1942,  which  was  approved  by  the  landowners,  reads  in  part 
as  follows: 

.  .  .  investigations  of  the  water  supply  and  proposed  canal  system  indicate  that, 
dependent  on  the  annually  varying  stream  flow,  an  area  varying  from  year  to  year 
between  approximately  20,000  acres  and  not  exceeding  70,000  acres  of  the  irrigable 
lands  of  the  District,  potentially  can  be  irrigated  from  the  water  supply  to  be  made 
available  by  and  through  the  works  proposed  to  be  constructed  by  the  United  States, 
but  that  the  total  area  of  lands  within  the  boundaries  of  the  District  is  expected  to 
exceed  the  acreage  which  can  be  continuously  irrigated  to  maximum  benefit  from  the 
water  supply  which  will  be  made  available  from  the  said  proposed  works;  .  .  . 

To  exclude  some  landowners  who  were  not  interested  in  irrigation,  to 
reduce  the  cost  of  the  project's  distribution  system,  and  to  confine  irriga- 
tion to  the  better  lands,  the  irrigable  area  was  reduced  to  48,000  acres. 
The  main  canals,  however,  were  designed  with  sufficient  capacity  to 
supply  water  for  70,000  acres. 

The  United  States  Bureau  of  Reclamation  has  recently  made  an 
analysis  of  probable  water  requirements,  based  on  water  delivery  to  key 
tracts  by  crops  and  correlated  with  mean  monthly  temperatures  and  total 
precipitation  at  Altus,  for  the  period  between  planting  and  harvesting  of 
crops.  Using  an  anticipated  crop  distribution,  and  precipitation  records 
at  Altus  for  1913-52,  the  average  annual  farm-delivery  requirement  for 
the  40  years  was  computed  to  be  1.5  feet  per  ac:e.  For  1948-52,  the 
average  annual  water  delivery  per  cultivated  acre  was  1.0  acre-foot  to  the 
key  tracts4  and  0.73  acre-foot  to  the  entire  project. 

In  1952  a  water  shortage  developed  late  in  the  growing  season.  Many 
farmers  said  that  their  yields  of  major  crops  were  decreased  because  of 
it.  Average  delivery  of  water  to  key  tracts  in  1952  was  1.3  acre-feet  per 
cultivated  acre  and  1.1  acre-feet  to  the  whole  project.  At  the  beginning 
of  1953,  little  water  remained  in  the  reservoir  for  irrigation.  Inflow  to  the 
reservoir  was  slight.  One  irrigation  run  was  made  on  the  basis  of  provid- 
ing 1.4  inches  of  irrigation  water  per  irrigable  acre.  This  release  resulted 
in  a  delivery  of  about  5,500  acre-feet  of  water  to  farms.  It  was  used  on 
about  15,000  acres,  planted  principally  to  cotton. 

Some  information  is  available  as  to  the  frequency  of  water  shortages, 
based  on  present  average  use  of  water  on  key  tracts.  In  conjunction  with 
its  study  of  the  use  of  water,  the  United  States  Bureau  of  Reclamation 
calculated  the  number  of  years  of  water  shortage  and  the  extent  of  water 
shortage  there  would  have  been  in  the  last  40  years  had  the  reservoir  been 
in  operation.  The  Bureau  of  Reclamation  considered  the  reservoir  empty 
at  the  beginning  of  the  40-year  period.  Thus,  if  one  excludes  the  first 
year,  and  2  years  when  the  shortage  would  have  been  only  2  percent  of  the 
diversion  demand,  there  would  have  been  a  water  shortage  in  16  of  the  39 
years.     The  shortage  would  have  ranged  from  24  to  100  percent  of  the 


4  Selected  tracts  on  which  the  Bureau  of  Reclamation  keeps  detailed  records. 


IRRIGATED  FARMS  IN  A  SUBHUMID  COTTON  AREA  11 

diversion  demand.  In  10  of  the  years,  it  would  have  exceeded  50  percent. 
Water  supplied  by  this  project  is  generally  suitable  for  irrigation, 
although  salinity  may  cause  some  problems  in  the  irrigation  district. 
The  literature  (5)  states:  "From  a  limited  number  of  chemical  analyses 
of  water  samples  from  the  reservoir,  indications  are  that  the  quality  of 
water  will  average  around  1,000  parts  per  million  of  total  dissolved  solids 
with  40  percent  of  the  cations  being  sodium.  Water  of  this  quality  is 
generally  satisfactory  for  irrigation  use;  but  because  of  the  heavy  soils 
that  exist  over  large  areas  of  the  project,  saline  conditions  must  be 
watched  particularly  where  rising  water  tables  are  encountered." 

Operation  of  the  Project 

Although  the  project  has  been  operated  successfully  thus  far,  many 
problems  have  arisen.  The  project  is  unique  in  that  it  lies  in  a  subhumid 
rainfall  area  and  has  problems  of  operation,  maintenance,  and  adminis- 
tration not  common  to  irrigation  in  arid  regions.  The  area  has  always 
had  the  problem  of  disposal  of  excess  water  from  high-intensity  rains  in 
the  growing  season.  Irrigation  has  aggravated  this  problem  of  surface 
drainage,  even  though  40  miles  of  drains  were  installed  as  part  of  the 
project.  These  high-intensity  rains  in  the  growing  season,  when  canals 
are  full,  mean  that  the  distribution  systems  must  be  emptied  rapidly. 
Also,  the  dumping  of  large  quantities  of  water  and  debris  into  the  canals 
and  laterals  requires  the  dispersal  of  operating  personnel  to  strategic 
waterway  structures,  to  prevent  damage  to  irrigation  works.  This  is  one 
cause  of  the  high  maintenance  costs  associated  with  the  project. 

Intermittent  use  of  water  from  February  through  November  of  each 
year  has  promoted  a  rank  growth  of  weeds  in  canals,  laterals,  drain 
channels,  and  wasteways.  In  some  instances,  clogging  of  these  channels 
has  disrupted  and  impaired  delivery  of  water.  Mechanical  control  of 
weeds  in  canals  is  prevented  by  the  long  seasonal  demand  for  water. 
This  necessitates  the  use  of  expensive  chemical  control,  and  it  contributes 
to  the  high  cost  of  maintenance. 

Scheduling  water  deliveries  is  a  major  problem  in  operating  the  project. 
Rains  in  the  growing  season,  and  the  tendency  of  farmers  to  wait  until 
their  crops  suffer  from  lack  of  water  before  irrigating,  prevent  the 
scheduling  of  deliveries  of  water  to  fit  the  distribution  system  and  to 
maintain  uniform  flow.  This  results  in  heavy  demand  for  water  in  short 
periods.  It  requires  a  distribution  system  with  sufficient  capacity  to 
permit  irrigation  of  most  of  the  project  lands  within  a  week  or  10  days. 
It  was  fortunate  that  the  project  was  designed  to  serve  a  larger  acreage 
and  that,  as  a  result,  the  distribution  system  has  a  large  capacity. 

Fluctuating  demand  for  water  causes  frequent  changes  in  delivery 
schedules.  The  frequent  slackening  of  demand  for  water  following  rains 
has  caused  water  to  be  turned  into  wasteways.  Thus,  its  beneficial  use 
is  lost.  Ability  to  divert  part  of  this  water  into  the  Altus  city  reservoir 
has  somewhat  lessened  the  waste  of  water.  The  construction  and  use  of 
holdover  reservoirs  has  been  considered  as  a  possible  solution  to  this 
problem. 

Several  methods  of  scheduling  delivery  of  water  have  been  tried.  In 
1946,  water  was  supplied  on  a  demand  basis  to  a  small  acreage.  In  the 
early  part  of  1947,  water  was  delivered  as  nearly  as  possible  in  the  order 
of  requests,  which  resulted  in  continual  shifting  of  heads  and  waste  of 
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water.  In  the  latter  part  of  the  1947  season,  water  was  delivered  to 
farmers  on  a  demand-rotation  basis.  Requests  for  water  had  to  be 
submitted  in  advance.  Deliveries  were  started  at  the  head  of  each  ditch 
rider's  district  and  rotated  down  the  district.  The  quantity  of  waste 
water  was  reduced,  but  the  date  of  delivery  of  water  to  farmers  was 
uncertain.  The  weekly  demand-rotation  basis  used  in  1948  and  1949 
allowed  any  farmer  to  receive  water  at  some  time  in  each  week  in  summer 
and  at  some  time  in  each  2-week  period  in  spring  and  fall.  In  1950  the 
system  of  periodic  runs  was  changed  to  one  of  continuous  delivery. 
Farmers  were  required  to  order  water  a  minimum  of  3  days  in  advance  of 
deliveries.  This  system  was  used  until  a  water  shortage  developed  in  the 
latter  part  of  the  1952  growing  season. 

Demand  for  water  is  continuous.  Demand  is  light,  except  in  fall,  when 
rainfall  is  excessive,  and  in  the  coldest  part  of  winter.  In  early  spring 
and  fall,  when  demand  is  light,  continuous  runs  of  water  are  uneconomical 
from  the  viewpoint  of  both  cost  of  operation  and  maintenance  and  use  of 
water.  Attempts  to  get  farmers  to  coordinate  their  operations,  so  that 
deliveries  of  water  can  be  grouped  into  occasional  runs,  have  been  only 
partially  successful.  It  is  anticipated  that  future  methods  of  delivery 
and  quantities  of  water  allowed  under  minimum  charges  will  vary  because 
of  attempts  to  provide  water  to  users  in  accordance  with  their  needs,  to 
minimize  costs  of  operation  and  maintenance,  and  to  conserve  water. 

Present  Farm  Organization  and 
Tenure  on  Irrigated  Farms 

Present  patterns  of  size,  organization,  and  tenure  of  farms  on  the 
W.  C.  Austin  Project  indicate  the  kind  of  agricultural  economy  that  is 
likely  to  be  found  in  comparable  areas  in  the  early  years  of  irrigation. 
Since  the  project  was  established,  gradual  adjustments  have  been  made  in 
size  of  farm,  land  use,  and  tenure.  Further  adjustments  may  be  expected. 

Number  and  Size  of  Farms 

In  1950  the  project  contained  about  355  separate  operating  units.5 
Many  of  these  farms  included  land  outside  the  project  boundaries. 
These  operating  units  should  not  be  confused  with  the  "farm  unit"  desig- 
nation of  the  United  States  Bureau  of  Reclamation,  which  refers  to 
ownership  tracts  that  are  sometimes  combined  with  other  farm  units  to 
make  an  operating  unit.  In  determining  the  number  of  operating  units, 
farm  units  were  combined  as  in  the  United  States  Census,  if  the  land 
was  farmed  under  one  management. 

Size  of  farm  in  the  project  cannot  be  measured  adequately  in  terms  of 
irrigable  land.  Most  farms  include  some  land  that  is  nonirrigable,  and 
for  all  farms  in  the  project  the  average  acreage  of  nonirrigable  land 
exceeds  the  irrigable  acreage.  Most  nonirrigable  land  is  outside  the 
project.  Integration  of  irrigable  and  nonirrigable  land  on  farms  in  1950 
is  shown  (table  2) .     Acreages  shown  include  both  owned  and  rented  land. 

Table  2  shows  that  about  a  fourth  of  the  irrigated  farms  have  less  than 
20  acres  of  nonirrigable  land,  but  that  40  percent  of  them  have  100  or 


5  Estimated  on  the  basis  of  irrigation  district  records  and  Production  and  Market- 
ing Administration  data.  The  year  1950  was  chosen  in  preference  to  a  later  year 
bi  cause  the  PMA  worksheet  coverage  for  1950  was  more  complete. 
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more  acres.  A  higher  proportion  of  farms  with  small  irrigable  acreages 
have  little  or  no  dry  land  than  of  farms  with  large  irrigable  acreages. 
With  less  than  100  acres  of  irrigable  land,  the  proportion  with  less  than 
20  acres  of  dry  land  is  about  a  third;  with  100  acres  or  more  irrigable, 
this  proportion  is  5  percent  or  less.6 


Table  2. — Farms  in  the  W.  C.  Austin  Project,  classified  by  acreage  of 
irrigable  and  of  nonirrigable  land,  1950  l 


Acres  of 

irrigable 

land 

Acres  of  nonirrigable  land 

1-19 

20-99 

100-259 

260-379 

380  and  up 

All  sizes 

1-19 

20-59 

60-99 

100-139 

140-179 

180-379 

380andup___ 

Number  of 
farms 

7  ' 

21 

26 

4 

20 

2 

0 

Number  of 

farms 

5 

19 

26 

49 

7 

14 

1 

Number  of 

farms 

5 

13 

22 

13 

5 

15 

2 

Number  of 
farms 
0 
7 
5 
2 
3 
4 
0 

Number  of 
farms 
3 
5 
8 
7 
3 
6 
12 

Number  of 
farms 

20 
65 
87 
75 
38 
41 
15 

All  sizes 

80 

121 

75 

21 

44 

341 

1  Compiled  from  Production  and  Marketing  Administration  records  in  Jackson  and 
Greer  Counties,  Okla.  A  few  irrigated  tracts  were  omitted  for  which  complete  oper- 
ating-unit data  could  not  be  obtained. 


Most  farms  on  the  project  have  a  combination  of  irrigable  and  non- 
irrigable land,  but  there  is  no  pronounced  tendency  for  nonirrigable  land 
to  be  associated  with  a  small  irrigable  acreage  in  order  to  make  up  an 
efficient  size  of  unit.  Conversely,  irrigation  apparently  has  caused 
operators  of  large  irrigable  acreages  to  divest  themselves  of  control  over 
nonirrigable  land.  The  present  pattern  probably  reflects  the  size  dis- 
tribution of  operating  units  that  existed  when  the  project  was  developed. 
Recent  changes  in  the  farm-unit  pattern  are  discussed  later. 

Tenure,  Land  Use,  and  Farm  Organization 

Average  acreages,  irrigable  and  nonirrigable,  by  tenure  and  distribution 
of  major  uses  for  these  classes  of  land,  are  shown  (table  3) .  Comparable 
figures  are  also  given  for  nonirrigated  farms  in  an  area  immediately 
surrounding  the  W.  C.  Austin  Project.  (For  comparable  data  for  farms 
in  the  irrigated  area,  shown  by  land  classes,  see  appendix  tables  56,  57, 
and  58.) 

In  both  irrigated  and  dryland  areas,  farms  operated  by  part  owners  are 
considerably  larger  than  farms  that  are  entirely  owner-operated  or  rented. 

On  irrigated  farms,  98  percent  of  all  irrigable  land  was  in  crops,  com- 


6  The  140-  to  179-acre  group  is  an  exception.  This  is  because  160  acres  is  a  com- 
mon size  of  total  unit,  and  all  farms  with  a  high  irrigable  acreage  must  necessarily 
fall  in  the  class  with  those  having  very  little  dry  land. 
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pared  with  73  percent  of  nonirrigable  land.     Of  the  land  on  dry  farms,  80 
percent  was  used  for  crops. 

Distribution  of  major  crops  shown  in  the  table  refers  to  1950  and  is 
therefore  not  typical  of  some  recent  years,  as  in  1950  cotton  acreage 
allotments  were  in  effect.  But  relationships  between  use  of  irrigable  and 
nonirrigable  cropland  are  of  interest.  For  all  tenure  groups,  the  propor- 
tion of  cropland  in  cotton  was  much  higher  on  irrigable  than  on  non- 
irrigable land.  The  proportion  in  grain  sorghum  also  was  higher  on 
irrigable  land,  while  the  proportion  in  wheat  was  much  lower.  There 
was  little  difference  between  the  two  classes  in  proportion  of  cropland  in 
alfalfa. 

When  use  of  land  on  nonirrigated  farms  is  compared  with  use  of  non- 
irrigable land  on  irrigated  farms,  the  main  differences  are  that  irrigated 
farms  use  more  of  their  dry  land  for  pasture  and  have  much  less  of  their 
dry  cropland  in  cotton. 

Numbers  of  livestock  reported  on  sample  farms  according  to  the  1953 
survey  are  shown  (table  4) ,  As  there  did  not  appear  to  be  a  close 
relationship  between  livestock  enterprises  and  land-class  area  or  size  of 
farm,  data  are  presented  for  all  farms  in  the  sample.  Most  farms  had 
some  kind  of  livestock.  Chickens  were  kept  on  about  half  the  farms. 
Beef  and  dairy  cows  were  reported  on  about  40  percent  of  the  farms. 
Hog,  sheep,  and  feeding  enterprises  were  of  minor  importance. 


Table  4. — Livestock  on  69  farms,  W.  C.  Austin  Project,  May  1953  1 


Item 


Farms 
reporting 


Percentage 
of  all 
farms 


Average 
number  of 
livestock 
per  farm 
reporting 


Farms  reporting  some  kind  of  livestock 

Beef  cows 

Other  beef  cattle 

Dairy  cows  2 

Other  dairy  cattle  2 

Sows  farrowed  during  year 

Ewes 

Feeder  cattle  bought  in  1952 

Feeder  pigs  bought  in  1952 

Feeder  sheep  bought  in  1952 

Hens 

Turkeys 


Number 


Percent 


A1  umber 


58 

27 

27 

26 

15 

5 

3 

3 

3 

1 

33 

1 


84 

39 

39 

38 

22 

7 

4 

4 

4 

1 

48 

1 


12.8 

11.3 

5.0 

4.8 

1.2 

144.0 

33.6 

34.6 

250.0 

42.6 

65.0 


Except  as  indicated. 
Of  a  dairy  breed. 


Farm  Operators 

Mobility  and  Irrigation  Experience 

Most  farmers  on  the  project  acquired  their  knowledge  of  irrigation  on 
the  project  and  on  their  present  farms  .(table  5).  Only  7  of  the  69 
farmers  interviewed  said  they  had  experience  with  irrigation  in  other 
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areas.  The  relatively  stable  tenure  of  farm  operators  on  the  project  is 
shown  by  the  fact  that  53  of  these  farmers  had  been  on  their  present 
farms  for  5  or  more  years.  However,  this  does  not  necessarily  mean  that 
changes  in  operators  on  many  rented  tracts  do  not  occur  from  year  to 
year.  A  slightly  higher  proportion  of  farmers  on  the  smaller  irrigated 
units  had  moved  to  their  farms  in  the  last  5  years  than  on  the  larger  units. 


Table  5. — Number  of  years  operator  has  been  on  present  farm,  and  previous 
irrigation  experience,  sample  farms,  W.  C.  Austin  Project,  1953 


Num- 
ber of 

farms 

Operators  reporting 

Size  of 
farm, 

irrigable 
acres 

Years  on  present  farm 

Previous  irrigation  experience 

1-2 

years 

3-4 
years 

5-6 

years 

7  years 
and 
over 

Oper- 
ators 

Place 

20-59___. 
60-99_._. 

100-179-__ 
180-379- 

Number 
9 
25 

23 

12 

Number 

1 
5 

0 

1 

Number 
3 

1 

4 
1 

Number 
0 
6 

5 

1 

Number 
5 
13 

14 
9 

Number 

1 
3 

2 

1 

Imperial  Valley,  Calif. 

Arizona  and  Califor- 
nia; Altus  area  on 
old  pipeline;  Fort 
Stockton,  Tex. 

Arizona  and  Califor- 
nia; western  Texas 

California. 

Total  for 
sample 

farms.  __ 

69 

7 

9 

12 

41 

7 

With  39  percent  of  the  irrigated  farm  units  entirely  owned  by  operators, 
the  percentage  of  owner-operated  farm  units  is  about  the  same  as  for  the 
surrounding  dryland  area  (table  6).  Also,  the  percentage  of  farm 
operators  who  are  part  owners  and  tenants  is  about  the  same  for  the 
irrigation  project  area7  as  for  the  dryland  area.  There  are  about  as 
many  owners  as  renters  on  the  project.  Only  slightly  less  than  half  the 
land  in  the  project  is  farmed  by  owners.  According  to  the  United  States 
Bureau  of  Reclamation  crop  census,  48  percent  of  the  irrigated  land  was 
operated  by  owners  in  1948,  54  percent  in  1950,  and  45.5  percent  in  1952. 
Three-fourths  of  the  renters  of  irrigated  land  rent  from  only  one  landlord, 
while  9  percent  rent  from  3  or  more  landlords. 

Ownership  of  Irrigated  Land 

Practically  all  project  lands  are  owned  by  individuals.  Size  of  hold- 
ings of  irrigated  land  is  restricted  by  reclamation  laws  that  prohibit 
delivery  of  water  to  farms  of  more  than  160  acres  of  irrigable  land 
owned  by  individuals,  or  to  farms  of  more  than  320  acres  owned  jointly 


7  The  term  "Project  area,"  as  used  here,  refers  to  project  land  and  outlying  dry- 
land farmed  by  irrigation  farmers. 
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by  husband  and  wife.  Inspection  of  assessment  rolls  and  water-payment 
records  indicate  that  several  family  groups  have  large  holdings  of  land 
on  which  ownership-management  functions  are  probably  exercised  by 
one  individual. 

Of  the  54.5  percent  of  the  irrigable  land  not  operated  by  owners  in 
1952,  approximately  30  percent  was  owned  by  landlords  who  resided 
outside  the  area  immediately  surrounding  the  project.  Approximately 
18  percent  of  the  owners  of  rented  land  lived  outside  the  State.  Percent- 
age distribution  of  residence  of  landlords  for  the  project  and  surrounding 
area  is  shown  (table  6). 

Rental  Arrangements 

The  69  farms  for  which  rental  information  was  obtained  were  restricted 
to  the  more  common  sizes  of  irrigation  units.  Terms  of  leasing  might 
differ  somewhat  on  small  and  large  farms.  On  the  farms  studied,  crop- 
share  leases  were  most  common.  Of  the  operators  interviewed,  only  6 
of  45  operators  who  rented  irrigated  land  rented  any  for  cash.  More 
land  may  be  rented  for  cash  by  operators  of  large  units  and  growers 
of  specialty  crops,  for  which  equitable  rental  shares  are  more  difficult  to 
determine  than  for  the  farmers  interviewed.  Leases  were  found  to  be 
primarily  1-year  oral  leases. 


Table  7. — Most  common  share-rent  terms 


Landlord's  share 


Cotton 


Alfalfa 


Grain 
sorghum 


Alfalfa 
for  seed 


Small 
grain 


Crops 

Expenses: 

Water 

Seed- 
Fertilizer.  _ 
Combining  and 

baling 

Picking  cotton_ 
Spraying 


All 
U 


All 


The  landlord's  share  of  different  crops  varies  somewhat,  but  it  tends 
to  be  the  customary  share  for  dryland  crops  in  the  area.  Of  the  oper- 
ators interviewed,  with  only  one  exception,  the  share  of  cotton  received 
by  landlords  was  one-fourth.  In  the  one  instance,  the  landlord  received 
half  the  cotton,  but  he  furnished  the  machinery,  fuel,  and  seed,  in  addi- 
tion to  the  share  of  expenses  he  would  ordinarily  bear.  The  landlord's 
share  of  alfalfa  varied  somewhat  more  than  for  other  crops — a  few  land- 
lords received  two-fifths  and  one-half  the  crop  instead  of  the  customary 
one-third.  The  share  of  alfalfa  depended  upon  the  proportion  of  the 
charge  for  water  and  the  cost  of  seed  borne  by  the  landlord.  For  cotton, 
the  share  of  the  water  charge  borne  by  the  landlord  was  usually  in 
proportion  to  the  rental  share.  On  a  given  tract  with  more  than  one 
crop  and  with  different  rental  shares,  the  tendency  was  for  the  landlord 
to  bear  a  fixed  share  of  the  cost  of  all  water  used  on  the  tract.     As  cotton 
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is  the  major  crop  grown  on  most  tracts,  the  crop-rental  share  of  cotton 
and  the  share  of  the  water  charge  borne  by  the  landlord  were  usually  the 
same,  applied  to  all  crops  on  the  tract.  Representative  landlords'  shares 
of  crops  and  expenses  for  major  crops  are  shown  (table  7).  In  addition, 
a  few  landlords  furnish  special  irrigation  equipment.  (See  appendix 
table  59.) 

Buildings  and  Facilities 

Nearly  all  farms  on  the  project  have  some  improvements,  most  of 
which  were  constructed  prior  to  the  development  of  irrigation.  The 
present  values  of  improvements  now  on  farms  are  indicated  by  size  of 
farm  (table  8).  The  average  value  of  buildings  other  than  the  house 
is  low  and  does  not  vary  significantly  by  size  of  farm,  except  that  in 
the  smallest  size  group  values  tend  to  be  higher  than  in  other  groups. 
The  value  of  the  dwelling,  however,  decreases  as  irrigable  acreage 
increases.  On  most  farms,  buildings  consist  of  a  barn  or  shed,  a  garage 
and  chickenhouse,  and  perhaps  one  or  two  other  miscellaneous  structures. 


Table  8. — Average  value  of  specified  improvements,  by  size  of  farm,  69 
survey  farms,  W.  C.  Austin  Project,  1953 

SIZE  AND  NUMBER  OF  FARMS 


Item 

Irrigable  acres  per  farm 

20-59 

60-99 

100-179 

180-379 

All  sizes 

Farms  reporting  any 
improvement 

Number 
9 

Number 
23 

Number 
23 

Number 
11 

Number 
66 

A 

VERAGE  VAL 

UE  OF IMPRC 

)VEMENTS  l 

Improvements: 

Dwelling 

Barns 

Dollars 

5,662 

1,446 

704 

270 

266 

281 

Dollars 
4,179 
852 
326 
249 
188 

186 

Dollars 

3,622 

1,316 

542 

364 

218 

204 

Dollars 

2,473 

1,218 

385 

178 

1,020 

163 

Dollars 
3,870 
1,136 

Other  buildings 

Fences 

467 

277 

Irrigation  structures _ 
Farmstead  water 
svstem 

378 
198 

All  improvements 

7,059 

5,397 

4,727 

4,581 

5,544 

1  Per  farm  reporting. 


Buildings  on  farms  that  include  separate  irrigated  and  nonirrigated 
tracts  are  usually  on  the  irrigated  part.  Of  the  69  farmers  interviewed, 
46  live  on  or  adjacent  to  the  irrigated  part  of  the  farm,  5  on  a  separate 
dryland  tract,  and  18  in  town.  The  tendency  to  live  off  the  farm  did 
not  vary  consistently  with  size  of  farm. 

As  a  rule,  there  is  little  fencing  on  these  farms  except  around  the 
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farmstead  and  an  occasional  pasture.  Electric  fencing  is  often  used  for 
temporary  pasture. 

On  about  two-thirds  of  the  farms,  the  domestic  water  supply  consists 
of  wells  (appendix  table  60 1.  The  average  depth  of  the  wells  is  31  feet. 
Most  of  the  other  farms  have  cisterns.  About  a  third  of  the  farms  have 
pressure  water  systems.  Well  water  is  sometimes  unpalatable  because 
of  the  concentration  of  salts. 

Expansion  in  livestock  enterprises  in  this  area  would  require  a  con- 
siderable investment  in  buildings,  fences,  and  water  systems  on  many 
farms. 

Thus  far,  farmers  on  this  project  have  not  invested  heavily  in  such 
irrigation  structures  as  drops,  flumes,  turnouts,  or  permanent  ditches. 
Few  turnouts  in  the  farm-distribution  system  are  made  of  concrete. 
Canvas  instead  of  concrete  checks  are  used,  and  ditches  are  rarely 
lined.  The  average  value  of  irrigation  structures  is  low,  except  for  the 
largest  size  group  (table  8).  There  is  considerable  uncertainty  as  to 
the  type  of  ditch  and  irrigation  structure  to  use  and  the  place  for  per- 
manent structures  on  the  farm.  Several  farmers  indicated  that  they 
planned  to  make  major  changes  in  location  of  ditches.  This  would 
permit  them  to  use  the  water  more  efficiently  as  the  land  is  more 
adequately  developed  for  irrigation. 

Current  Land  Values 

Estimated  values  per  acre  for  irrigable  and  dry  land  are  shown  (table 
9 ) .  These  values  reflect  market  values  of  farms  without  buildings  at 
the  time  of  the  survey.     Values  of  irrigable  and  dry  cropland  tend  to 

Table  9. — Estimated  market  value  per  acre  of  farmland  by  land-class 
area,  W.  C.  Austin  Project,  May  1953  1 


Irrigable  land 

Nonirrigable  cropland 

Nonirrigable  pasture 

Area 

Farms 
reporting 

Value 
per  acre 

Farms 
reporting 

Value 
per  acre 

Farms 
reporting 

Value 
per  acre 

I 

II-A__ 
II-B. 

Number 

27 
16 

26 

Dollars 
258 
231 
233 

Number 
18 
16 
23 

Dollars 
122 
102 

111 

Number 
12 

7 
12 

Dollars 

38 
38 
43 

All  areas  2 

69 

3  241 

57 

3  113 

31 

3  40 

Excludes  value  of  buildings. 

For  description  of  predominant  soils  m  each  area,  see  page  9. 
Weighted  average. 


be  somewhat  higher  in  land  area  I  than  in  the  other  areas,  but  the 
value  of  dryland  pasture  is  lowest  in  area  I.  More  of  the  nonirrigable 
pasture  in  area  I  is  rough,  broken  land  than  in  other  areas.  Farmers 
indicated  that  values  of  irrigated  land  had  recently  declined.  It  was 
their  opinion  that  the  water  shortage  developing  in  late  1952  and  con- 
tinuing in  1953  was  primarily  responsible  for  the  decline. 
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Farming  Adjustments  on  Irrigated  Farms 

Inspection  of  the  annual  crop-census  returns  for  the  W.  C.  Austin 
Project,  and  information  contained  in  the  1953  survey,  reveal  that 
project  farmers  are  making  many  adjustments  in  size  of  business  and 
in  farm  enterprises.  Apparently,  however,  irrigation  has  not  materially 
affected  the  rate  of  turnover  of  farm  operators. 

Changes  in  Size  of  Operating  Units 

Size  of  farm  has  tended  to  increase  since  the  first  year  of  irrigation.8 
Increases  in  nonirrigable  land  have  been  more  frequent  than  for  irrigated 
acreage.  Of  the  69  farms  surveyed,  25  percent  increased  in  net  size  9 
during  the  period,  and  10  percent  decreased  in  net  size.  Twelve  farmers 
expanded  their  acreages  of  irrigable  land,  but  10  reduced  their  acreages. 
Nonirrigable  acreage  was  expanded  on  14  farms  and  reduced  on  only  5. 
For  all  farms  in  the  sample,  total  acreage  of  land  averaged  201  acres 
the  first  year  of  irrigation  and  215  acres  in  1952. 

Adjustments  in  acreage  made  by  farmers  by  1952,  by  size  of  irrigable 
unit,  are  shown  in  table  10.  More  complete  details  are  given  in  appendix 
table  61. 


Table  10. — Adjustments  in  acreage,  by  size  of  irrigable  unit,  W.  C.  Austin 
Project,  from  first  year  of  receiving  irrigation  water  to  1952 


Farms  making  adjustments  in  acreage  operated 

Irrigable 
acreage 

Irrigable  land 

Nonirrigable  land 

Net  size  1 

Increase 

Decrease 

Increase 

Decrease 

Increase 

Decrease 

Urxder  100  acres 

(34  farms)  _ . 
100  acres  and  over 

(35  farms) 

Number 
3 

9 

Number 
5 
5 

Number 

4 

10 

Number 
3 
2 

Number 

4 

13 

Number 
4 
2 

1  In  equivalent  acres,  with  1  irrigable  acre  calculated  as  equal  to  3  nonirrigable  acres- 


Adjustments  made  on  the  farms  with  the  smallest  irrigable  acreage 
tend  to  cancel  each  other — about  as  many  farms  drop  acreage  as  add  to 
it.  On  larger  farms,  a  considerably  higher  proportion  of  farmers  have 
added  irrigable  or  nonirrigable  land  than  have  reduced  acreage. 

Changes  in  Crop  Enterprises 

Use  of  cropland  on  the  project  prior  to  irrigation,  and  for  each  year 
since  1946,  is  shown  (table  11).  These  figures  are  taken  from  the 
annual  crop  census;  they  refer,  in  the  early  years  of  the  project,  only 


8  The  period  of  years  reported  by  each  farmer  varies  with  the  date  on  which 
water  became  available  to  him  and  the  year  he  moved  to  the  farm,  if  later. 

9  Calculated  on  basis  of  1  irrigable  acre        3  nonirrigable  acres. 
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to  land  irrigated.  Water  became  available  to  all  project  lands  in  1950, 
and  since  then  all  crops  grown  on  irrigable  land  are  reported. 

The  dominant  position  of  cotton  on  these  farms  is  apparent.  Large 
acreages  of  wheat  and  grain  sorghum  were  substituted  for  cotton  in  1950 
as  a  result  of  acreage  allotments.  Various  specialty  crops  have  been 
introduced  on  a  few  farms,  chief  of  these  being  potatoes  and  castorbeans. 
Acreages  of  these  two  crops  have  fluctuated  considerably.  Apparently, 
the  acreage  of  potatoes  has  not  tended  to  expand,  and  the  acreage  of 
castorbeans  has  declined.  Spinach  was  grown  only  in  1950;  results  were 
disappointing,  partly  because  of  a  late  freeze. 

Other  specialty  crops  that  have  been  tried  on  small  acreages  include 
onions,  popcorn,  watermelons  for  seed,  sweetpotatoes,  cowpeas  (black- 
eyed  peas),  Austrian  peas,  vetch,  annual  and  biennial  sweetclovers,  and 
pasture  mixtures,  as  reported  in  {6}  and  other  sources. 

Changes  in  Livestock  Enterprises 

Indications  of  changes  in  livestock  enterprises  were  obtained  in  the 
1953  survey.  These  are  summarized  (table  12).  For  each  livestock 
enterprise  listed,  except  sows,  the  number  of  farmers  who  reported  expan- 
sion exceeded  the  number  who  said  they  had  reduced  the  size  of  their 
enterprises.     On  the  whole,  changes  in  size  of  enterprises  were  moderate. 


Table  12. — Number  of  farmers  reporting  a  change  in  size  of  livestock 
enterprise,  from  first  year  of  irrigation  to  1952 


Enterprise 


Beef  cows 

Other  beef  cattle. 

Dairy  cows 

Other  dairy  cattle 

Sows  farrowed 

Ewes 

Feeder  cattle 

Feeder  pigs 


Farmers  reporting 


Increases 


Number 


L3 

17 
L5 
10 
2 
2 
3 
2 


Decreases 


Number 


10 
7 
s 
5 
4 
0 

0 

o 


No  change 


Number 


1  Includes  only  farms  that  had  specified  kinds  of  livestock. 


Farming  Practices,  Crop  Rotations,  and  Yields 

Most  agricultural  technicians  in  the  Altus  area  believe  that  yields  of 
both  dry  and  irrigated  crops  can  be  improved.  This  opinion  is  based 
primarily  on  results  obtained  by  farmers  who  follow  improved  farming- 
practices.  Estimates  of  yield  for  major  irrigated  and  dryland  crops 
with  improved  practices,  as  compared  with  present  yields,  indicate 
greater  room  for  improvement  of  yields  on  irrigated  than  on  nonirrigated 
land.  Irrigation  has  been  practiced  in  the  area  for  only  a  short  time, 
and  many  farmers  have  not  had  time  to  adopt  the  best  methods.     In 
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addition,  fewer  experimental  results  have  been  available  on  which  to 
base  recommendations  for  improved  irrigation  farming  practices. 

An  experiment  station  and  a  demonstration  farm  are  operated  in  the 
project  area  by  the  Oklahoma  Agricultural  Experiment  Station.  Not 
enough  time  has  elapsed  to  obtain  experimental  results  on  which  to  base 
definite  recommendations. 

Dryland  Practices  and  Yields 

Increases  in  average  yields  for  the  major  dryland  crops  in  the  area 
can  be  obtained  by  more  general  adoption  of  these  practices:  Improved 
insect  control;  better  tillage,  especially  for  moisture  conservation  and 
weed  control;  recommended  crop  rotations;  and  increased  use  of  fertilizer 
and  its  proper  application.  Cultural  practices  to  which  attention  should 
be  given  are  those  most  in  need  of  improvement  on  cotton  farms  in 
southwestern  Oklahoma  (1 ) .  In  estimating  future  average  yields  attain- 
able in  about  10  years,  continued  educational  and  technical  assistance 
in  the  area  that  would  result  in  general  adoption  of  these  practices  was 
assumed.  These  projected  yields  for  dryland  farms  in  the  area  are 
shown  (table  13).  Estimates  are  made  for  the  purpose  of  placing  dry- 
land yields  on  a  comparable  basis  with  anticipated  future  irrigated 
yields.  Fertilizer  applications  and  a  rotation  considered  adequate  to 
obtain  these  yields,  by  land  classes,  are  given  in  appendix  table  43. 

Irrigation  Practices  and  Yields 

Present  Practices  and  Effect  on  Yields 

Most  farmers  on  the  project  were  well  established  in  dryland  farming 
before  the  advent  of  irrigation.  Although  few  had  had  previous  experi- 
ence with  irrigation,  the  major  crops  grown  under  irrigation  had  also 
been  grown  under  dryland  conditions.  Irrigation  was  readily  accepted 
by  farmers,  but  they  were  slow  to  make  many  of  the  necessary  changes 
in  their  practices.  Also,  the  problems  encountered  in  applying  irriga- 
tion to  an  already  developed  system  of  farming  were  new  to  many 
agricultural  workers. 

Although  present  irrigated  yields  on  the  project  are  somewhat  higher 
than  dryland  yields,  average  yields  can  be  further  improved.  Annual 
crop  yields  on  the  project  are  shown  (table  14). 

Table  14. — Average  yield  of  crops,  W,  C.  Austin  Project,  19^6-52  l 


Crop 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

Barley                  bushels 

35.0 
18.7 
19.4 
25.2 
12.9 
1.0 
2.9 

~435~6~ 

50.0 

35.5 

32.1 

12.8 

13.1 

1.5 

2.0 

145.5 

390.0 

6.8 
19.2 

1.4 
12.7 
19.8 

1.0 

1.4 
249.7 
350.0 

.46 

Corn do 

Oats do 

Wheat                      do 



40.0 

20.8 

15.0 

12.4 

17.0 

1.7 

2.0 

241.8 

305.0 

.38 

37.5 
24.7 
22.2 

Grain  sorghum cwt_  _ 

Alfalfa  seed               cwt 

17.1 

15.4 

.4 

2.0 

162.5 

365.0 

13.0 
3.3 

Alfalfa  hay tons_ . 

Irish  potatoes     bushels 

2.3 

2.3 
187.3 

Cotton  lint pounds  __ 

Castorbeans             tons 

490.0 

325.0 

.18 

lSee  (7). 
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Yields  of  cotton,  the  principal  irrigated  crop,  vary  widely  among 
irrigated  tracts.  According  to  the  Bureau  of  Reclamation  crop  census 
for  1952,  41  of  597  tracts  had  yields  of  1  bale  or  more  and  41  had  yields 
of  less  than  200  pounds  of  lint  cotton.  Six  farmers  reported  yields  for 
individual  tracts  in  excess  of  650  pounds  of  lint  cotton.  This  indicates 
that  farming  practices  strongly  influence  yields.  In  order  to  relate  prac- 
tices to  yields  for  cotton,  information  on  1952  yields  and  the  factors 
relating  to  them  were  obtained  from  farm  operators  for  65  irrigated 
tracts.  These  tracts  were  grouped  by  yields.  Factors  that  affect  yields 
are  shown  by  yield  classes  (table  15).  Increased  yields  are  associated 
with  increased  use  of  fertilizer,  better  insect-  and  weed-control  programs, 
preirrigation,  and  more  frequent  irrigations. 

Attainable  Yields 

Based  on  experience  in  other  irrigated  areas  and  on  observation  of 
yields  obtainable  by  the  more  progressive  irrigation  farmers  in  the  area, 
and  assuming  that  the  educational  and  technical  services  now  provided 
will  continue,  estimates  wTere  made  by  local  agricultural  technicians  of 
yields  that  are  attainable  by  75  percent  of  the  irrigation  farmers  on  the 
project  within  the  next  10  years.  These  yields  are  shown  by  land  classes 
in  table  13.  An  acceptable  rotation,  and  fertilizer  applications  that  are 
considered  at  least  adequate  to  maintain  these  yields,  are  shown  in 
appendix  table  43.  No  attempt  is  made  to  make  specific  recommenda- 
tions for  rotations  or  applications  of  fertilizer. 

Improved  Practices 

Improved  crop  rotations. — Land  in  the  project,  dry-farmed  for  many 
years,  is  low  in  fertility.  Proper  response  from  irrigation  can  only  be 
obtained  by  proper  use  of  commercial  fertilizer  and  rotations  to  correct 
the  low  organic  content  of  the  soil.  Increased  use  of  deep-rooted  legumes 
(clover  or  alfalfa)  and  summer  legumes  is  needed.  The  present  recom- 
mendation is  that  rotations  should  be  used  in  which  all  land  is  in  a 
deep-rooted  legume  every  4  or  5  years. 

Increased  use  of  fertilizer. — Farmers  in  the  area  should  realize  that 
higher  yields  with  irrigation  remove  more  plant  nutrients  than  yields 
under  dryland  farming.  Certain  of  these  plant  nutrients  need  to  be 
replaced  in  varying  quantities  to  maintain  yields ;  and  to  increase  yields 
on  depleted  land,  the  level  of  these  nutrients  must  be  increased.  Use  of 
commercial  fertilizers,  along  with  other  improved  practices,  has  given 
good  yield  responses  in  the  area.  Contacts  with  farmers  in  the  area 
indicate  that  an  increasing  number  are  using  fertilizer  and  that  those 
who  use  it  are  increasing  their  applications.  More  research  on  use  of 
fertilizer  in  the  area  is  needed  as  a  basis  for  making  recommendations. 

Better  insect-control  pi^ogram. — With  irrigation  the  insect  problem 
has  become  more  severe.  It  is  believed  that  this  is  mainly  a  result  of 
the  heavier  vegetative  growth.  In  recent  years  damage  by  insects, 
especially  to  cotton,  has  been  a  major  problem.  Evidence  of  this  dam- 
age to  cotton  is  shown  (table  15).  Farmers  in  the  area  need  a  better 
understanding  of  insect-control  programs.  With  better  insect  control 
many  could  increase  their  yields  substantially. 

Proper  development. — Much  of  the  land  is  not  adequately  leveled. 
Many  farmers  reported  that  they  planned  additional  leveling.  To 
handle  alfalfa  properly  in  their  rotations,  farmers  believe  that  additional 
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leveling  is  needed  so  that  a  graded  border  system  of  irrigation  can  be 
used.  In  many  instances,  irrigation  runs  should  be  shortened.  More 
ditches  are  also  needed.  If  the  land  is  nearly  level,  temporary  ditches 
may  be  used. 


Table  15. — Relationship  between  yield  of  cotton  and  various  factors, 
W.  C.  Austin  Project,  1952 


Factors  that  affect  yield 


Yield  of  lint 


100-199 
pounds 


200-299 
pounds 


300-499 
pounds 


500 
pounds 
and  over 


Average 
or 

total 


Total  farms  reporting number  2__ 

Average  yield  per  acre 

of  lint pounds_  _ 

Tracts  owned number _  _ 

Tracts  rented do 

Use  of  fertilizer: 

Using  nitrogen do 

Nitrogen  used  per  acre_pounds__ 

Using  phosphate number  _  _ 

P2O5  used  per  acre pounds,  _ 

Farm  spraying  or  dusting,  _ number _  _ 
Average  times  sprayed  or 

dusted 

Cultivations,  average 

Hoeings,  average 

Farms  preirrigating do  _  _ 

Other  irrigations,  average do 

Insect  damage: 

Farms  reporting do 

Average  estimated 

yield  decrease pounds  _  _ 

Inadequate  moisture  damage: 

Farms  reporting number  __ 

Average  estimated 

yield  decrease pounds  _  _ 

Late  planting: 

Farms  reporting number.  _ 

Average  estimated 

yield  decrease do 


158 
0 
4 

0 


do- 
do, 

do_ 


1.5 
4.2 
1.0 

1 
2.8 


167 


13 

250 
6 

7 

2 

9.6 

2 

16.4 

9 

1.7 

4.8 

1.9 

4 

2.1 

12 

131 


168 


169 


36 

377 
16 
20 

11 

15.5 

8 

17.5 

27 

2.4 
4.7 
1.9 
22 
2.7 

31 
200 

19 
103 


12 

529 

8 
4 

5 

39.0 

1 

20.0 

11 

3.7 
5.7 
2.2 

8 
3.6 

10 

201 


138 

1 

106 


65 

366 
30 
35 

18 
21.4 

11 
17.5 

51 

2.5 

4.9 

1.9 

35 

2.8 

57 

183 

35 

126 

3 

148 


1  Weighted  average. 

2  Data  refer  to  1  irrigated  tract  on  each  farm  reporting. 


Proper  application  of  water. — The  irrigation  project  was  developed 
primarily  as  a  source  of  water  to  supplement  rainfall.  Agricultural 
technicians  in  the  area  question  the  soundness  of  this  concept,  in  which 
irrigation  is  thought  of  only  as  an  insurance  factor  for  a  dryland  farming 
system.  Farmers  tend  to  delay  irrigation  until  their  crops  suffer  from 
lack  of  soil  moisture.  They  need  to  be  able  to  predetermine  when  a 
crop  will  need  water  so  they  can  make  more  timely  applications,  as 
rigid  irrigation  schedules  for  crops  are  not  adapted  to  the  rainfall  pattern 
of  the  area.     More  preirrigation  is  needed  when  soil  moisture  is  deficient 
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at  planting  time.     Also,  many  farmers  should  supervise  their  irrigation 
runs  more  closely. 

Other  practices. — Agricultural  technicians  in  the  area  believe  that 
yields  can  be  further  improved  if  plant  populations  are  increased,  better 
adapted  crop  varieties  are  used,  weed  control  is  improved,  plowing  is 
deeper,  chiseling  is  done  in  some  instances,  and  seedbeds  are  better 
prepared. 

Income  Possibilities  on  Irrigated  Farms 

Income  possibilities  for  each  of.  the  3  major  soil  areas  were  first 
examined  for  some  typical  present-day  farm  organizations  on  80-acre 
irrigated  farms.  Potential  increases  in  income  that  would  result  from 
suggested  rotations  and  improved  farming  practices,  under  assumed 
conditions  of  management  and  prices,  are  discussed  in  this  part  of  the 
report.  These  farms  indicate  the  approximate  minimum  size  of  farm, 
under  given  price  conditions,  for  average  managers  on  irrigation  projects 
similar,  except  for  water  supply,  to  the  W.  C.  Austin  Project.  Effect 
upon  income  of  an  additional  80  acres  of  dry  cropland  is  examined 
for  1  area. 

Analysis  also  is  made  of  a  larger,  partly  irrigated  farm  with  160  acres 
of  irrigable  land  and  80  acres  of  nonirrigable  land.  This  size  of  unit 
represents  the  legal  maximum  acreage  of  irrigable  land  permitted  in  one 
ownership  on  a  reclamation  project.  The  combination  of  irrigable  and 
dry  land  is  typical  of  many  farms  on  the  W.  C.  Austin  Project.  Income 
from  this  farm  is  compared  with  the  income  that  could  be  obtained  from 
a  dry  farm  of  a  size  that  would  represent  the  same  investment. 

Very  few  farms  on  the  project  have  substantial  livestock  enterprises 
at  present.  To  see  the  kind  of  income  that  might  be  attainable  with  a 
livestock  program,  a  160-acre  farm  in  area  II-B,  with  80  acres  irrigable, 
is  budgeted  as  a  beef  enterprise. 

Prices  and  costs  used  in  the  following  analysis  are  shown  in  appendix 
tables  44  to  5 1 .  The  pro j  ected  prices  were  developed  by  the  United  States 
Department  of  Agriculture  for  use  in  connection  with  comprehensive 
agricultural  river-basin  and  flood-control  programs  and  projects.  They 
are  not  forecasts;  they  are  developed  on  the  basis  of  specific  assumptions 
of  an  expanding  economy  and  high-level  employment.  These  prices 
reflect  a  national  parity  situation  in  which  the  indexes  of  both  prices 
received  and  paid  by  farmers  are  "215"  on  a  1910-14  base.  In  Novem- 
ber 1953,  the  United  States  index  of  prices  received  by  farmers  was  "249," 
and  that  of  prices  paid  was  "277."     The  parity  ratio  was  90. 10 

Production  practices,  labor  requirements,  and  other  information  useful 
in  budgeting,  are  given  in  appendix  tables  52  to  55.  The  assumptions 
used  in  constructing  the  budget  are  stated  in  the  appendix  (pp.  63-65). 

Estimates  of  yield  are  based  on  an  adequate  water  supply,  although 
this  condition  does  not  exist  in  all  years  on  the  project.  But  the  primary 
purpose  of  this  analysis  is  to  indicate  possibilities  on  future  projects, 
and  it  is  assumed  that  these  projects  will  have  an  adequate  supply  of 
water.     The  probable  effect  of  a  limited  water  supply  is  briefly  examined. 


10  The  index  of  prices  received  by  Oklahoma  farmers  was  also  "249."    No  index 
of  prices  paid  is  available  for  Oklahoma. 


IRRIGATED  FARMS  IN  A  SUBHUMID  COTTON  AREA 


29 


Small  Cotton  Farms 

Typical  crop  and  livestock  organizations  on  80-acre  farms  in  the  3 
major  soil  areas  on  the  project  are  summarized  (table  16).  Acreages 
shown  reflect  the  cropping  program  for  1952.  Acreage  of  cotton  is  con- 
siderably above  the  average  for  recent  years.  It  is  doubtful  whether 
present  yields  could  be  maintained  for  any  length  of  time  if  the  acreage 
of  cotton  were  kept  at  84  percent  of  all  land  in  crops,  as  shown  for 
area  II-B,  or  even  at  69  percent  as  shown  for  area  II-A. 


Table  16. — Organization  of  typical  80-acre  cotton  farms,  by  area, 
W.  C.  Austin  Project,  1952  l 


Item 

Area  I 

Area  II-A 

Area  II-B 

Irrigated  crops: 
Cotton 

Acres 

41 

19 

0 

5 

10 
5 

Acres 

52 

16 

0 

7 

0 
5 

Acres 

63 

Alfalfa,  for  hay 

12 

Alfalfa,  for  seed 

(2) 

Grain  sorghum 

0 

Nonirrigated  crops: 
Wheats 

0 

Farmstead  and  miscellaneous 

5 

TotaL_ 

80 

80 

80 

Cows,  milk 

Hens,  chicken 

Number 
1 
25 

Number 
1 
25 

Number 

1 
25 

1  Acreages  are  based  upon  survey  averages  for  a  typical  80-acre  farm  with  adjust- 
ments made  to  eliminate  minor  crops  grown  on  only  a  few  farms.  Livestock  numbers 
reflect  the  modal  situation. 

2  Seed  crop  taken  in  place  of  one  cutting  of  hay. 


Ten  acres  of  nonirrigated  wheat  are  included  in  the  present  cropping 
program  on  the  farm  in  area  I.  This  approximates  the  typical  situation 
on  80-acre  farms  in  the  area,  as  revealed  by  the  survey.11 

Livestock  numbers  shown — 1  milk  cow  and  25  hens — are  representa- 
tive of  many  small  farms  on  the  project. 

Present  investments  on  these  farms  are  about  as  shown  in  table  17. 
Buildings,  most  of  which  were  put  up  before  the  farms  were  irrigated, 
are  usually  not  elaborate.  On  most  farms,  buildings  include  a  house,  a 
general-purpose  barn,  and  a  few  other  outbuildings.  Fences  are  usually 
limited  to  the  enclosure  of  a  farmstead  and  perhaps  a  few  acres  of 
pasture.     As  a  rule,  the  whole  farm  is  not  fenced. 

Domestic  water  systems  usually  consist  of  wells,  cisterns,  or  both, 
without  pressure  systems. 

Values  shown  for  land  are  based  upon  the  value  of  dry  cropland 
without  buildings,  as  reported  by  farmers  surveyed,  plus  the  undepreci- 


11  Of  the  8  farmers  interviewed,  5  reported  irrigable  land  not  irrigated. 
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ated  value  of  leveling  and  borders  constructed  to  the  date  of  the  survey. 
Values  of  dry  land  are  used  rather  than  present  values  of  irrigated  land, 
so  that  the  analysis  can  be  applied  to  conditions  in  an  area  to  be 
developed  rather  than  to  conditions  in  a  presently  irrigated  one.  As  a 
consequence,  net  incomes  on  the  basis  of  values  of  dry  land  reflect  returns 
to  the  first  generation  of  settlers  who  would  be  able  to  obtain  land  at 
dryland  prices.  As  an  irrigation  project  is  developed,  a  part  of  the 
increased  income  becomes  capitalized  into  land  values.  Subsequent 
generations  of  farmers  who  buy  land  at  irrigated-land  values  will  find 
that,  as  a  result,  income  available  for  family  living  will  be  reduced 
accordingly. 


Table  17. — Investment  on  typical  80-acre  cotton  farms, 

TU.  C.  Austin  Project,  1953 

[Prices  and  values  adjusted  to  '"215"  index]1 


Item 


Area  II-A        Area  II-B 


Livestock  2 

Crop  and  feed  inventory 

Machinery  3 

Fences  4 

Buildings  (excluding  dwelling)  4 

Irrigation  structures  4 

Domestic  water  system  4 

Land  5 

Total  investment,  excluding 
dwelling 

Dwelling 


Dollars 

Dollars 

150 

150 

20 

20 

2.905 

2.905 

199 

199 

1.151 

1.151 

200 

200 

72 

72 

6.800 

7.280 

7.808  | 

6.800 

7.280 

12.505 

11.497 

11.977 

4,100  1 

1 

4.100 

4.100 

1  Based  on  United  States  average,  1910-14  =  100. 

2  Estimated  on  basis  of  numbers  or  values  reported  by  farmers  in  survey. 

3  Calculated  on  basis  of  equipment  needed  for  these  farms  (valued  at  55  percent  of 
cost  new).  It  is  assumed  that  machinery  is  half  worn  out,  with  allowance  for  salvage 
value  (10  percent  of  new  cost). 

4  Project  average,  adjusted  for  size  of  farm  for  irrigation  structures,  as  there  was  no 
significant  variation  by  areas. 

5  Value  is  farmers'  estimate  of  dryland  crop  value  plus  average  cost  of  land  level'ng 
as  reported  by  farmers,  adjusted  to  "215"  index. 


Differences  among  the  soil  areas  in  receipts  from  80-acre  farms,  as 
shown  in  table  18,  are  primarily  influenced  by  variations  in  acreage  of 
cotton  in  1952.  The  fact  that  10  acres  of  irrigable  land  in  area  I  were 
net  irrigated  also  lowered  receipts  from  farms  in  this  area. 

Increased  gross  income  in  areas  II-A  and  II-B  was  largely  offset  by 
higher  expenses,  particularly  for  custom  work.  Outlays  for  custom 
services  are  the  largest  item  of  expense  on  these  farms. 

Custom  charges  are  included  for  pickup  baling  of  hay.  combining, 
cleaning  alfalfa  seed,  application  of  anhydrous  ammonia,  cleaning  out 
the  main  lateral  on  the  farm,  and  any  cotton  picking  that  cannot  be 
taken  care  of  with  operator  and  family  labor.     On  these  small  farms. 
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it  is  cheaper  to  hire  the  labor  for  the  combining  and  hay  baling  than 
to  own  the  necessary  equipment,  unless  the  farmer  does  custom  work 
for  others. 

Net  returns  available  to  pay  for  operator  and  family  labor  and 
management  at  the  "215"  level  of  prices  are  somewhat  below  the  income 
standard  used  by  the  Bureau  of  Reclamation.  That  Bureau  estimated 
a  minimum  adequate  level  of  living,  at  the  "215"  price  level,  to  be  about 
$2,045,  including  perquisites  except  housing.12 

Table  18. — Receipts,  expenses,  and  net  income,  80-acre  cotton  farms 

with  present  practices  and  average  management 

[Prices  and  costs  at  "215"  index] 


Item 

Area  I 

Area  II-A 

Area  II-B 

Receipts: 

Crops 

Livestock 

Dollars 

5,382 

22 

Dollars 

5,897 
22 

Dollars 

6,140 
22 

Total 

5,404 

5,919 

6,162 

Expenses: 

Fertilizer  and  insecticides 

Custom  work 

205 
1,339 
409 
512 
94 
280 
310 

3 ,  149 

260 

1,490 

412 

512 

84 
280 
374 

3,412 

315 
1,772 

Repairs,  fuel,  and  oil 

407 

Depreciation 

Taxes 

512 

90 

Irrigation  water,  0  and  M_ 

280 

Miscellaneous 

Total 

378 
3,754 

Net  farm  income 

Value  of  food  furnished  by  farm 

2,255 
300 

2,555 
625 

1,930 

2,507 
300 

2,807 
575 

2,408 
300 

Interest  on  investment  l 

2,708 
599 

Net  return  to  operator  for  family  labor, 
and  management     __ 

2,232 

2,109 

Operator  and  family  labor _  _  '.  _    . 

Hours 
1,648 

Hours 
2,037 

Hours 
1,166 

At  the  rate  of  5  percent  on  total  investment  excluding  dwelling.  (See  table  17.) 


As  now  organized,  these  farms  do  not  require  the  full  time  of  operator 
and  family  labor.  This  is  particularly  true  of  farms  in  area  II-B,  as 
a  result  of  the  high  cotton  acreage  and  the  heavy  reliance  upon  custom 
work  for  this  crop.  Distribution  of  labor  requirements  for  these  farms 
would  be  uneven  during  the  year.  It  should  be  possible  to  improve 
incomes  either  by  adding  livestock  or  by  doing  custom  work. 


12  Rental  value  of  housing  is  sometimes  figured  at  5  percent  of  present  value, 
which  in  this  case  would  be  $205. 
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Figure  3. — Some  alfalfa  hay  is  produced  on  most  irrigated  farms  on  the  Austin 
project,  usually  for  sale.  An  increased  acreage  of  deep-rooted  legumes  would 
improve  the  structure  and  fertility  of  irrigated  soils.  (United  States  Bureau  of 
Reclamation  photograph.) 


The  discussion  of  cropping  practices  in  the  preceding  section  indicates 
that  substantial  improvement  in  farming  practices  is  possible,  par- 
ticularly with  respect  to  crop  rotations,  fertilizers,  and  insect  control. 
Additional  leveling  of  land  is  also  needed. 

An  improved  cropping  system  for  cotton  farms  in  the  3  soil  areas  is 
shown  in  table  19.  In  area  I  this  rotation  includes  3  years  of  alfalfa, 
a  year  of  grain  sorghum,  5  years  of  cotton,  and  a  year  of  wheat  or  oats. 
The  rotation  for  areas  II— A  and  II-B  is  similar  except  that  there  is  one 
less  year  for  cotton  (fig.  3). 

Wheat  and  oats  are  both  grown  in  the  Austin  area  in  the  year  that 
alfalfa  is  sown.  The  usual  practice  is  to  seed  alfalfa  in  the  fall  without 
a  nurse  crop.     As  grain  follows  cotton  in  the  rotation,  fall-sown  wheat 


Table  19. — Improved  cropping  system  for  80-acre  cotton  farms, 
when  fully  developed  for  irrigation 


Item 

Area  I 

Area  1 1- A 

Area  II-B 

Cotton 

Alfalfa  for  hay 

Acres 

38 
22 
8 
7 
0 
5 

Acres 

34 
25 
8 
0 
8 
5 

Acres 

34 
25 

Grain  sorghum 

Oats 

Wheat 

8 
0 
8 

Farmstead  and  miscellaneous 

5 

Total. 


80 


80 


80 
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must  be  planted  later  than  is  desirable,  and  some  farmers  prefer  to 
sow  oats  the  following  spring.  In  the  budgets,  the  oat  crop  is  used  for 
area  I,  and  wheat  for  areas  II-A  and  II-B.  In  1950,  the  oat  crop  was 
the  predominant  small  grain  in  area  I,  while  wheat  was  more  commonly 
grown  in  the  other  areas. 

Investments  on  these  80-acre  units  when  fully  developed  are  shown 
(table  20).  The  only  changes  from  present  investments  are  in  the  value 
of  irrigation  structures  and  in  land.  The  increased  value  of  land  reflects 
the  cost  of  additional  leveling.  Present  buildings,  fences,  and  machinery 
on  most  farms  appear  to  be  adequate  for  this  system  of  farming. 


Table  20. — Investment  on  typical  80-acre  cotton  farms  when  fully  developed 

for  irrigation 
[Values  based  on  "215"  index]  l 


Item 


Area  I 


Area  II-A 


Area  II-B 


Livestock  2 

Crop  and  feed  inventory 

Machinery  3 

Fences  4 

Buildings  (excluding  dwelling)  4 

Irrigation  structures  4 

Domestic  water  system  4 

Land  5 

Total  investment,  excluding 
dwelling 

Dwelling 


Dollars 

150 

20 

2,905 

199 

1,151 

440 

72 

11,040 


Dollars 

150 

20 

2,905 

199 

1,151 

440 

72 

10,960 


Dollars 

150 

20 

2,905 

199 

1,151 

440 

72 

10,000 


15,977 


15,897 


14,937 


4,100 


4,100 


4,100 


1  Based  on  United  States  average,  1910-14  =  100. 

2  Estimated  on  basis  of  numbers  or  values  reported  by  farmers  in  survey. 

3  Calculated  on  basis  of  equipment  needed  for  these  farms  (valued  at  55  percent  of 
cost  new) .  It  is  assumed  that  machinery  is  half  worn  out,  with  allowance  for  salvage 
value  (10  percent  of  new  cost). 

4  Project  average,  adjusted  for  size  of  farm  for  irrigation  structures,  as  there  was  no 
significant  variation  by  areas. 

5  Value  is  farmers'  estimate  of  dryland  crop  value  plus  average  cost  of  land  leveling 
as  reported  by  farmers,  adjusted  to  "215"  index. 


The  reorganized  farming  system  would  mean  a  substantial  increase 
in  expenditures,  particularly  for  fertilizers,  insecticides,  and  costs  of 
harvesting  (table  21). 

Increased  yields,  as  a  result  of  changes  in  rotation  and  improved 
practices  (table  13),  would  increase  net  incomes  substantially.  Com- 
parison of  tables  18  and  21  indicates  increases  that  range  from  25 
percent  in  area  II-A  to  more  than  100  percent  in  area  I.  These  increases 
in  income  come  mainly  from  increased  production,  which  results  from 
improved  rotations,  better  irrigation  practices,  use  of  more  fertilizer, 
and  better  insect  control.  Part  of  the  large  increase  in  area  I  is  a  result 
of  developing  for  irrigation  the  10  acres  of  land  dry-farmed  in  1952. 

It  is  believed  that  in  the  long  run,  soils  similar  to  those  in  area  I  will 


r 


34 


CIRCULAR  980,  U.  S.  DEPARTMENT  OF  AGRICULTURE 


respond  better  to  fertilizers  than  those  in  areas  II-A  and  II-B.  It  is 
also  thought  that  a  somewhat  larger  proportion  of  the  acreage  of  these 
farms  can  be  kept  in  cotton  without  reducing  the  long-run  yields.  Net 
returns  (table  21)  indicate  the  approximate  level  of  income  that  farmers 
of  average  managerial  ability  might  be  expected  to  achieve  with  ade- 
quate irrigation  water  and  normal  growing  conditions.  Xet  income  is 
calculated  on  the  basis  of  owner-operators.  Effect  of  renting  on  income 
is  discussed  in  later  sections. 


Table  21. — Receipts,  expenses,  and  net  income,  80-acre  cotton  farms, 

when  fully  developed  and  with  improved  rotations  and  practices 

[Prices  and  costs  at  "215"  index] 


Item 

Area  I 

Area  II-A 

Area  II-B 

Receipts: 
Crops 

Dollars 

9,818 
22 

Dollars 

7,539 
22 

Dollars 
7.894 

Livestock 

22 

Total 

9,840 

7,561 

7,916 

Expenses : 

Fertilizers  and  insecticides 

814 
2.658 
418 
530 
119 
280 
391 

660 
1,924 
421 
530 
119 
280 
364 

675 

Custom  work 

Repairs,  fuel,  and  oil 

2.033 
412 

Depreciation 

Taxes 

Irrigation  water,  0  and  M 

531 

112 
280 

Miscellaneous 

359 

Total 

5.210 

4,298 

4,402 

Xet  farm  income 

Value  of  food  furnished  by  farm 

4.630 
300 

3.263 
300 

3.514 
300 

Interest  on  investment  : 

4.930 
799 

3.563 
795 

3,814 

747 

Net  return  to  operator  for  family  labor 
and  management 

4,131 

2,768 

3,067 

Operator  and  familv  labor 

Hours 
1.667 

Hours               Hours 
1,854                  1.880 

At  the  rate  of  5  percent  on  total  investment,  excluding  dwelling.    (See  table  20.) 


Adoption  of  improved  rotations  and  practices  on  these  farms  will  not 
greatly  increase  the  amount  of  work  required  of  farmers  and  their 
families.  The  greater  efficiency  of  labor  that  would  result  from  leveling 
the  land  would  probably  offset  the  increased  labor  needed  in  applying 
fertilizer,  and  other  improved  practices.  In  the  budgets,  most  of  the 
additional  work  associated  with  higher  production  is  hired;  therefore 
it  appears  as  an  increased  cost  of  custom  work  rather  than  as  additional 
hours  of  work. 
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Cotton  Farms  with  Additional  Dry  Land 

Of  the  farms  on  the  W.  C.  Austin  Project  with  60  to  99  acres  of 
irrigable  land,  a  third  have  less  than  20  acres  of  nonirrigated  land. 
Another  third  have  from  20  to  99  acres. 

With  good  management,  the  inclusion  of  80  acres  of  dry  land  would 
increase  net  income  sharply.  The  effect  of  adding  80  acres  of  dry  crop- 
land to  an  80-acre  irrigated  farm  in  area  II-B  is  examined  in  this  section. 
It  is  assumed  that  75  acres  are  cultivable,  and  that  equal  acreages  of 
cotton,  wheat,  and  alfalfa  are  grown.  Yields  are  based  on  adoption  of 
improved  dry-farming  practices,  as  previously  discussed.  Under  these 
conditions,  and  "215"  price  relationships,  the  addition  of  80  acres  of  dry 
land  could  be  expected  to  increase  the  operator's  labor  and  management 
income  by  about  $1,600  a  year  (table  22). 

Table  22. — Effect  on  investment,  expenses,  and  income  of  adding  80  acres 

of  dry  cropland  to  an  80-acre  irrigated  cotton  farm  in  area  II-B 

[Prices  and  costs  at  "215"  index] 


Item 

80-acre 

irrigated 

unit 

Additional 
for  80  acres 
of  dry  land 

Total 

Investment 

Gross  income  1 

Dollars 
14,937 
8,216 
4,402 
3,814 
747 
3,067 

Dollars 
6,400 
3,253 
1,336 
1,917 
320 
1,597 

Dollars 
21,336 
11,469 

Total  expenses 

Net  farm  income  2 

Interest  on  investment  at  5  percent 

Labor  and  management  earnings 

5,738 
5,731 
1,067 
4,664 

Labor : 

Operator  and  family 

Hours 
1,880 

Hours 
930 
153 

Hours 
2,810 

Hired,. 

153 

Total  _ 

1,880 

1,083 

2,963 

Tractor  use 

359 

325 

684 

1  Total  sales  plus  value  of  farm-grown  food. 

2  Includes  value  of  farm-grown  food. 


This  substantial  increase  in  income  would  result  largely  from  the 
expanded  use  of  family  labor  and  the  spreading  of  overhead  costs.  It 
should  be  possible  to  handle  the  additional  acreage  with  little  or  no 
additional  outlay  for  buildings  or  machinery.  A  family  labor  force  of 
average  size  should  be  able  to  take  care  of  the  additional  work,  except 
for  custom  operations  and  part  of  the  cotton  hoeing  in  June,  when  about 
150  man-hours  might  need  to  be  hired. 

With  average  management,  further  increases  in  size  beyond  a  total 
of  160  acres  would  increase  net  income  further,  but  160  acres  make 
reasonably  full  use  of  family  labor  and  2-row  equipment.  Acreage  could 
not  be  expanded  much  more  without  additional  investment  in  machinery. 

Previously,  it  was  pointed  out  that  an  80-acre  irrigated  unit  on  class 
II-B  soils  should  provide  somewhat  more  income  than  is  required  for 
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a  minimum  adequate  living  under  the  price  and  management  conditions 
assumed.  But  the  income  advantages  from  additional  land  are  sub- 
stantial. A  minimum  efficient  size  for  a  crop  farm  in  this  area  is 
probably  about  160  acres,  if  80  acres  are  irrigable.  The  advantage  of 
having  the  additional  acreage  would  be  even  more  apparent  with  moder- 
ately lower  yields  or  prices. 

To  help  visualize  the  relationship  between  projected  prices  and  a 
recent  year,  total  investment,  income,  and  expenses  for  the  same  farm 
are  shown   (table  23).     In  this  instance,  prices  paid  were  adjusted  to 

Table  23. — Budgeted  investment,  income,  and  expenses  for  a  160-acre  farm 
with  80  acres  irrigable,  area  II-B 


Item 

With 

projected 

prices  1 

With 
1953 
prices 

Item 

With 

projected 

prices  x 

With 
1953 
prices 

Expenses: 
Fertilizer  and 
insecticides 

Dollars 

830 

2,779 

549 
531 
160 

280 
609 

Dollars 

1,056 
3,429 

746 
735 
205 

395 

776 

Receipts: 
Crops: 
Wheat_  _ 

Dollars 

939 

339 
2,139 

960 

5,137 

1,408 

22 

225 

Dollars 
1,297 

Custom  work 

Repairs,  fuel,  and 
oil 

Depreciation 

Taxes 

Irrigation  water, 

0  and  M__ 
Miscellaneous 

Grain  sorghum,  _ 

Alfalfa  hay 

Alfalfa  seed 

Cotton  lint 

Cottonseed 

Livestock 

Miscellaneous 

Total 

401 
3,315 

714 

7,093 

1,166 

25 

326 

11,169 

14,337 

Total 

5,738 

7,342 

Receipts 

11,169 
5,738 

Inventory: 
Livestock  and 

feed 

Machinery 

Fences,  domestic 
water,  and 

170 
2,904 

1,422 

440 

12,800 
3,600 

190 
4,013 

1,985 

614 

17,760 
5,026 

14,337 

Total  expense 

Net  farm  income 

Value  food  from 
farm 

7,342 

5,431 
300 

6,995 
323 

buildings  except 

dwelling 

Irrigation 

structures 

Land 

Land  development.  _ 

Net  income  plus 
food_ 

5,731 
1,067 

7,318 

Interest  on 

investment 

Labor  and 
management 
earnings 

1,478 

4,664 

Total 

21,336 

29,588 

5,840 

1  Projected  at  a  United  States  index  of  "215." 

the  average  level  of  1953.  Prices  received  for  crops  represent  average 
prices  received  by  farmers  for  the  last  6  months  of  1953.  For  livestock 
products,  the  1953  average  price  was  used.13 

In  1953,  costs  were  considerably  above  the  projected  level,  but  prices 
received  were  above  projected  prices  to  an  even  greater  extent.     Thus, 

13  For  products  sold,  the  following  prices  were  used:  Wheat,  bushel  $2.05;  grain 
sorghum,  hundredweight  $2.43;  alfalfa  hay,  ton,  baled,  $32.42;  cotton  lint,  hundred- 
weight $29.26;  cottonseed,  ton  $60.42;  alfalfa  seed,  hundredweight  $2442;  eggs, 
dozen  $0.42;  chickens,  live  weight,  pound  $0.18.  (Preliminary  estimates.) 


IRRIGATED  FARMS  IN  A  SUBHUMID  COTTON  AREA 


37 


1953  net  income  would  have  been  higher  than  under  projected  price 
conditions.  Most  of  the  increase  in  income  is  due  to  higher  prices  for 
cotton  lint  and  alfalfa  hay.  The  price  of  hay  in  Oklahoma  was  abnor- 
mally high  in  1953  because  of  the  drought. 

Potential  Returns  on  a  240-Acre  Crop  Farm 

Many  farms  on  the  W.  C.  Austin  Project  have  more  than  80  acres  of 
irrigable  land.  Total  acreage  per  farm  in  1950  averaged  304  acres,  with 
132  acres  irrigable. 

An  analysis  is  presented  here  of  a  240- acre  farm  in  area  II-B  with 
160  acres  of  irrigable  land.  With  the  additional  dry  land,  this  farm 
gives  reasonably  full  employment  to  operator  and  family  labor.  The 
additional  dry  land  also  makes  use  of  4-row  field  equipment  economi- 
cally feasible. 

Organization  of  a  240-acre  farm,  with  an  improved  rotation  on  irri- 
gated and  nonirrigated  land,  is  shown  (table  24).  Livestock  numbers 
assumed  on  this  farm  include  2  milk  cows  and  25  hens.  As  with  previous 
budgets,  livestock  numbers  are  intended  to  represent  approximate  present 
numbers  on  crop  farms. 

Table  24. — Improved  cropping  system  for  a  240-acre  crop  farm  with 
160  acres  irrigable,  area  II-B 


Use  of  land 

Irrigable 

Nonirrigable 

Total 

For  crops: 

Cotton 

Alfalfa,  hay 

Alfalfa,  hay,  and  seed- 

Acres 

68 
50 
0 
16 
16 

Acres 

13 

0 
13 

0 
14 

Acres 

81 
50 
13 

Grain  sorghum 

Wheat 

16 
30 

Total  used  for  crops 

150 

40 

190 

Native  pasture 

Farmstead,  ditches,  and 

miscellaneous 

0 

10 

27 

13 

27 
23 

Total 

160 

80 

240 

The  following  tabulation 14  shows  average  investment  on  a  typical 
240-acre  farm  with  160  acres  irrigable,  when  completely  developed,  in 
area  II-B,  with  prices  and  values  at  projected  a215"  index. 

Investment 

Livestock , $295 

Crop  and  feed  inventory 47 

Machinery    1 „ 4,717 

Fences r 199 

Buildings   (excluding  dwelling) 1,151 

Irrigation   structures    „ 880 

Domestic  water  system , 72 

Land 23,950 

Total  investment  (excluding  dwelling)  31,311 

Dwelling , 4,100 

14  For  explanation  of  items  listed,  see  footnotes  to  table  17. 
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These  values  are  based  on  projected  prices.  Irrigated  land  is  valued 
on  the  basis  of  dry  cropland  plus  cost  of  development  for  irrigation. 

An  approximate  35-percent  increase  in  investment  in  machinery  over 
that  required  on  an  80-acre  irrigated  farm  is  needed  to  operate  this  unit. 
In  addition  to  the  substitution  of  4-row  planters  and  cultivators  for 
2-row  equipment,  the  larger  farm  has  a  pickup  truck  and  second  tractor. 
Need  for  the  second  tractor  is  limited  to  a  few  busy  periods,  and  it  is 
assumed  that  a  rather  old  machine  would  serve  the  purpose.  Acreage 
of  grain  on  this  farm  is  sufficient  to  justify  ownership  of  a  combine  (on 
the  basis  of  the  costs  and  custom  charges  assumed) .  For  the  63  acres 
of  hay,  custom  baling  would  be  more  economical  than  owning  and 
operating  a  baler. 

Expected  receipts  and  expenses  on  this  farm,  with  improved  practices, 
adequate  water,  and  projected  prices,  are  shown   (table  25).     A  farm 


Table  25. — Receipts,  expenses,  and  net  income  on  a  2^0-acre  crop  farm 
with  160  acres  irrigable,  when  fully  developed,  and  with  improved  practices 
and  rotation,  area  II-B 

[Prices  at  projected  "215"  index] 


Receipts: 

Crops 

Livestock 

Total 

Expenses: 

Fertilizer  and  insecticides 

Custom  work 

Repairs,  fuel,  and  oil 

Depreciation 

Taxes 

Irrigation  water,  O  and  M 
Miscellaneous 

Total 


Dollars 

17,581 

133 

17,714 

1,427 

4,617 

774 

992 

240 

560 

979 

9,589 

Net  farm  income 

Plus  value  of  food  furnished 

by  farm 

Less    interest    on    investment 

(5  percent) 

Net  return  to  operator  for 
family  labor  and  manage- 
ment  

Charge  for  construction 

Net  return  above  construction 

cost 


Operator  and  family  labor 


Dollars 
8,125 

300 

1,600 


6,825 
240 

6,585 

Hours 
2.446 

unit  similar  to  this  one  should  return  more  than  twice  the  net  income 
of  an  80-acre  farm  in  area  II-B.  Under  the  assumed  condition  of  prices 
and  production,  and  allowing  a  return  on  investment  of  5  percent,  the 
net  return  per  hour  of  family  labor  would  be  $1.80  for  the  80-acre  farm, 
as  compared  with  $2.80  for  the  240-acre  farm.  The  increased  earnings 
per  man-hour  for  the  240-acre  farm  result  from  more  efficient  use  of 
equipment  and  the  larger  amount  of  capital  invested  per  man. 

The  number  of  hours  of  work  required  of  the  operator  and  his  family 
on  this  unit  would  represent  a  reasonable  level  of  employment.  But 
distribution  of  the  work  would  be  uneven  throughout  the  year.  In  only 
about  5  months  of  the  year  would  a  labor  force  equivalent  to  IV2  men 
be  fully  employed.  Some  labor,  in  addition  to  members  of  the  family, 
would  need  to  be  hired  in  June  and  July  for  part  of  the  cotton  chopping, 
and  in  October  and  November  for  part  of  the  cotton  picking.  Seasonal 
employment  of  family  labor  could  be  improved  somewhat  by  adding  a 
livestock  enterprise. 
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A  1  60- Acre  Farm  with  a  Beef  Herd 

Interest  in  irrigated  pastures  and  in  production  of  livestock  will  prob- 
ably increase  in  the  next  few  years  on  the  W.  C.  Austin  Project  and  in 
similar  areas.  Continued  surpluses  of  cotton,  wheat,  and  feed  grains 
would  encourage  the  raising  of  forage  crops.  More  legumes  and  grasses 
are  needed  in  rotations  on  heavy  soils  to  maintain  structure.  Most  of 
the  increased  production  of  forage  and  pasture  will  probably  be  used 
for  beef  cattle,  as  local  market  outlets  for  additional  dairy  products 
are  limited. 

A  budget  is  presented  here  for  a  160-acre  farm,  80  acres  irrigable, 
with  a  beef  herd  of  74  cows.     Calves  are  sold  at  about  475  pounds. 

Few  farmers  in  the  area  follow  a  program  similar  to  this  one.  It  was 
necessary  to  draw  upon  agronomists  and  animal-production  specialists 
for  estimates  of  pasture  carrying  capacity  and  beef  production.  These 
estimates  are  based  on  an  adequate  water  supply;  therefore  they  are 
higher  than  could  be  realized  on  the  project  at  present. 

A  possible  organization  for  a  160-acre  beef-raising  farm,  with  80  acres 
irrigable,  is  shown  in  the  following  tabulation: 

Acres 
Irrigated  crops: 

Base  pasture  mixture  (bromegrass,  orchardgrass,  Kentucky  31  fescue, 

perennial  ryegrass,  Madrid  sweetclover) 33 

Blue  panic  {Panicum  antidotale) 

(overseeded  with  rye  and  vetch) 19 

Alfalfa 23 

Drvland  crops: 

Wheat 25 

Alfalfa,  for  hay  and  seed 25 

Cotton 25 

Farmstead  and  waste 10 

Total 160 

The  base  pasture  grass  is  intended  to  provide  all  the  grazing  for  the 
entire  herd  from  early  January  to  about  mid-June,  and  part  of  the  graz- 
ing in  November  and  December.  On  a  farm  unit  such  as  this,  the'  base 
pasture  grass  would  be  divided  into  three  fields  to  permit  rotation  grazing. 

A  pasture  mixture  suggested  by  local  technicians  consists  of  the 
following  grasses: 

Pounds 

Bromegrass   5 

Orchardgrass 5 

Kentucky  31  fescue 3 

Perennial   ryegrass 3 

Madrid  sweetclover  2 

Other  combinations  might  be  equally  satisfactory  or,  under  some  condi- 
tions, even  preferable.  Heavy  fertilization  would  be  necessary,  including 
about  30  to  40  pounds  of  nitrogen  and  40  pounds  of  P205  when  the 
pasture  is  seeded,  and  annual  applications  of  300  pounds  of  33-0-0. 
The  stand  of  base  pasture  mixture  should  last  about  5  years. 

Blue  panic  (Panicum  antidotale)  seeded  at  the  rate  of  2  pounds  per 
acre  would  provide  all  the  grazing  needed  from  mid-June  to  mid-October. 
By  overseeding  this  pasture  with  rye  and  vetch,  additional  pasture 
would  be  provided  in  winter  and  spring.  A  stand  of  blue  panic  should 
last  for  3  to  4  years.     This  grass  is  a  heavy  user  of  fertilizer.     About 
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30  to  40  pounds  of  nitrogen  and  40  pounds  of  P205  would  be  applied  at 
seeding  time.  Annual  applications  of  about  200  pounds  of  0-20-0  and 
300  pounds  of  33-0-0  would  be  needed. 

Irrigated  alfalfa  would  provide  aftermath  grazing  from  October  to 
December.  About  a  half  ton  of  hay  would  be  needed  per  animal  unit 
for  supplemental  feeding  during  storms  or  periods  of  short  grazing. 
Fertilizer  requirements  for  alfalfa  would  be  about  the  same  as  those 
used  in  previous  budgets. 


Table  26. — Estimated  expenses  and  income  on  a  160-acre  beef-raising  farm, 

with  projected  prices  1 


Dollars 

551 

1 

.205    i 

480 

1 

,169 

1 

,120    1 

4 

,854    1 

63 

9 

.442 

Expenses: 

Fertilizer  and  insecticides 

Livestock  expense  including 
purchasing  feed,  spraying, 
hauling,  and  miscellaneous 

Custom  work 

Repairs,  fuel,  and  oil 

Depreciation 

Taxes 

Irrigation  O  and  M 

Miscellaneous 

Total 

Total  investment    (except 
dwelling) 


Total  hours  labor. 


Dollars 
970 


497 
819 
510 
682 
166 
280 
500 


4,415 


34, 39^ 


Hours 

2.517 


Receipts: 

Wheat 

Alfalfa  hay 

Alfalfa  seed 

Cotton 

Cull  cows 

Calves _ 

Miscellaneous 

Total 

Xet  farm  income  (receipts 
minus  expenses) 

Plus  value  of  food  furnished 
bv  farm 


Less  interest  on  investment  2_ 

Net    labor    and    management 
earnings 


5.027 

300 

5.327 
1.720 

3,607 


1  Projected  at  a  United  States  index  of  ;i215". 

2  At  5  percent. 


The  livestock  program  assumed  for  this  farm  consists  of  producing 
calves  on  pasture  to  be  sold  at  approximately  475  pounds.  When  they 
reach  the  age  of  9,  old  cows  would  be  replaced  with  heifers  raised  on 
the  farm.  If  stock  of  the  desired  quality  were  available,  it  might  be 
more  profitable  to  buy  replacement  cows.  It  is  estimated  that  with 
good  management,  a  calf  crop  of  95  percent  should  be  attainable  with 
mature  cows.  For  heifers,  a  calf  crop  of  75  percent  is  a  reasonable 
expectation. 

Estimated  expenses  and  income  from  a  160-acre  beef-raising  farm  are 
shown  (table  26).  Labor  and  management  earnings  of  $3,607  may  be 
compared  with  earnings  of  $4,664  for  a  160-acre  cotton  farm  with  80 
acres  irrigable  (table  23).  The  total  investment  (excluding  dwelling) 
for  the  beef-raising  farm  would  be  a  little  more  than  $34,000  (of  which 
$12,000  would  be  in  livestock)  compared  with  about  $21,000  for  the 
cotton  farm.  The  beef-raising  farm  would  require  about  2,500  hours 
of  labor  (including  hired  labor  I  compared  with  2,750  on  the  cotton  farm. 
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Effect  of  Limited  Water  Supply  on  Yields  and  Income 

It  was  mentioned  previously  that  a  hydrologic  study  had  been  made 
to  determine  the  probable  frequency  of  water  shortages  on  the  W.  C. 
Austin  Project.  Estimates  were  then  made  of  the  probable  effects  of 
these  water  shortages  on  crop  yields.15  In  16  of  the  39  years  from 
1914  through  1952,  water  shortages  would  have  affected  crop  yields 
somewhat.  Years  in  which  these  shortages  would  have  occurred  tended 
to  be  bunched  together.  The  longest  dry  period  would  have  extended 
from  1930  through  1940,  with  some  reduction  in  yields  probable  in  each 
year  except  1935.  But  apparently  lack  of  water  would  not  have  reduced 
yields  in  any  year  from  1919  through  1929. 

The  16  years  of  reduced  yields  would  have  included  5  years  in  which 
each  of  the  4  major  crops — cotton,  alfalfa,  grain  sorghum,  and  wheat — 
would  have  been  affected.  In  4  additional  years,  yields  of  cotton,  alfalfa, 
and  grain  sorghum  would  have  been  reduced.  Conditions  in  4  years 
would  have  been  adverse  only  for  cotton  and  alfalfa;  and  in  1  year  each, 
cotton  and  wheat,  alfalfa  and  wheat,  and  alfalfa  alone  would  have  been 
affected.  Yields  of  alfalfa  would  have  been  reduced  in  16  years,  cotton 
in  14,  grain  sorghum  in  9,  and  wheat  in  7. 

Estimated  reductions  in  yield  in  these  dry  years  would  reduce  average 
yields  for  the  39  years  by  these  percentages:  Cotton,  10;  alfalfa,  13; 
grain  sorghum,  8;  and  wheat,  5. 

Most  of  the  calculated  water  shortages  occur  in  the  second  half  of 
the  year. 

The  number  of  years  from  1914  to  1952,  in  which  a  monthly  water 
shortage  of  more  than  V2  inch  would  have  occurred,  is  shown  by  months 
as  follows: 

Years  Years 

January 0  July   10 

February 0   August    13 

March  1    September   13 

April    5   October 8 

May 6   November   0 

June 7   December 0 

This  tabulation  suggests  that,  with  the  water  supply  on  the  project, 
early-maturing  crops  have  a  better  chance  of  avoiding  injury  from 
drought  than  later  crops.  It  also  indicates  that  there  are  likely  to  be 
frequent  years  unfavorable  for  double  cropping  or  fall  seedings. 

When,  with  improved  practices  and  adequate  water,  yields  on  class 
II-B  soils  are  adjusted  to  reflect  a  limited  water  supply  similar  to  that 
on  the  W.  C.  Austin  Project,  incomes  are  reduced.  For  an  80-acre  farm 
similar  to  the  one  budgeted  previously,  labor  income  would  decline  from 
13  067  to  $2,524.16  The  average  decrease  in  yield  in  this  case  would  be 
10  percent,  and  it  would  result  in  an  18-percent  decrease  in  net  earnings. 

Effect  of  Irrigation  on  Net  Farm  Income 

Knowledge  of  the  contribution  made  by  irrigation  water  to  increased 
net  farm  income  is  part  of  the  information  needed  in  deciding  whether 


15  These  estimates  were  made  by  Elmo  Bauman,  Soil  Scientist,  Soil  Conservation 
Service,  and  Harold  V.  Eck,  Assistant  Professor,  Agronomy  Department,  Oklahoma 
A.  and  M.  College. 

16  With  "215"  price  relationships. 
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an  irrigation  project  is  economically  feasible.  Calculations  of  this  kind 
also  provide  a  part  of  the  basis  for  arriving  at  the  amount  farmers  can 
afford  to  pay  for  water. 

These  calculations  of  costs  and  benefits  must  be  interpreted  with  care, 
bometimes  these  estimates  may  show  only  the  increases  in  income  that 
result  from  adding  water,  with  associated  practices,  to  an  existing  farm 
unit,  or  they  may  show  the  difference  in  income  on  two  quite  different 
types  of  farms.  To  show  the  net  value  of  water,  other  investments 
associated  with  application  of  water  should  be  permitted  to  share  in  the 
increased  returns.  This  problem  cannot  be  met  adequately  by  charging 
market  rates  for  use  of  all  added  resource  inputs  except  water.  One 
difficulty  with  comparisons  of  irrigated  with  dryland  farming  is  that  size 
of  business  is  increased  as  a  result  of  irrigation.  This  difference  in  scale 
may  influence  efficiency  of  operation.  It  is  unlikely  that  the  average 
farmer  could  increase  his  size  of  business,  as  measured  by  the  invest- 
ment and  labor  required,  without  reducing  efficiency,  at  least  for  a  few 
years  while  he  is  getting  experience.  Some  farmers  might  not  be  able 
to  manage  additional  resources  successfully. 

In  this  section,  the  productivity  of  water  on  a  typical  farm  is  com- 
pared with  alternative  forms  of  capital  investment.  The  question  to 
be  answered  is:  How  much  better  off  would  a  farmer,  capable  of  manag- 
ing additional  resources,  be  if  he  invested  a  given  sum  in  irrigation  and 
associated  practices  rather  than  in  additional  dry  land  with  improved 
dry-farming  practices?  For  this  comparison,  total  investment  is  kept 
the  same  in  the  two  alternative  situations.  It  happens  also  that  the 
number  of  hours  of  family  labor  required  on  the  two  farm  units  is  about 
the  same.  The  degree  of  managerial  skill  required  of  a  farmer  probably 
is  closely  associated  with  total  investment  and  amount  of  work  to  be 
done.  Thus,  it  can  be  assumed  that  the  degrees  of  managerial  ability 
required  on  these  two  alternative  farm  units  are  similar. 

With  this  approach,  the  value  of  water  is  taken  to  be  the  difference 
between  the  income  from  irrigated  and  dry  land  that  might  be  realized 
by  a  typical  farmer  with  command  over  a  given  dollar  amount  of 
resources.  This  analysis  is  applied  to  one  size  and  type  of  farm  only, 
and  to  one  soil  area  only.  If  the  major  purpose  of  the  study  had  been 
to  learn  the  value  of  water,  additional  analyses  would  have  been  made 
for  other  sizes  and  types  of  farms  and  other  soil  areas.  The  value  of 
water  would  vary  with  soil  productivity  and  possibly  with  size  of  farm. 

Cost  of  construction  of  the  project  is  not  included  as  a  farm  invest- 
ment, but  in  calculating  farm  income,  repayments  on  construction  are 
included  with  operation,  maintenance,  and  other  annual  costs.  Inclusion 
of  the- full  annual  construction  charge  may  overstate  the  cost  of  irrigation 
water  to  some  extent.  On  the  W.  C.  Austin  Project  these  charges  run 
for  only  40  years,  and  the  estimated  useful  life  of  the  project  is  longer 
than  this.  On  most  new  irrigation  projects,  however,  subsequent  invest- 
ments are  required  for  drainage  works,  supplementary  reservoirs,  canal 
lining,  and  other  purposes,  and  the  total  cost  of  water  for  the  indefinite 
future  may  continue  near  the  present  level. 

The  comparison  in  this  case  is  between  the  240-acre  farm  with  160 
acres  irrigable  developed  previously  and  a  dry  farm  with  an  equal  total 
investment.17     This  comparable  dryland  unit  would  be  a  farm  of  about 


17  Irrigated  land  is  valued  at  dryland  value  plus  cost  of  development. 
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340  acres,  with  291  acres  of  cropland.  Prices  are  projected  at  the  "215" 
index.  Land  use  and  the  cropping  system  for  this  farm  are  shown  in 
the  following  tabulation. 

Cropland :  Acres 

Cotton    ___        97 

Alfalfa,  hay,  and  seed :_        97 

Wheat 97 

Total  cropland 291 

Native  pasture 27 

Farmstead  and  miscellaneous 22 

Total 340 

The  rotation  shown  is  an  improved  dryland  rotation  in  area  II— B. 
Improved  practices  are  followed. 

On  the  dry  farm,  investment  in  additional  land  is  substituted  for 
irrigation  structures  and  land-development  costs.  The  following  tabula- 
tion18 shows  investments  in  various  items. 

Value 

Livestock .  $295 

Crop  and  feed  inventory 47 

Machinery 4,941 

Fences 199 

Buildings,  excluding  dwelling 1,151 

Domestic  water  system 72 

Land   ^__  24,799 

Total  investment  (excluding  dwelling)  __  31,504 

Soils  on  this  farm  are  similar  to  those  in  area  II-B. 

Investment  in  machinery  on  the  dry  farm  is  somewhat  higher  than 
that  on  the  irrigated  farm.  The  substitution  possibilities  indicated  in 
the  foregoing  tabulation  would  be  those  that  existed  before  an  irrigation 
project  was  built  and  before  any  speculative  value  had  become  attached 
to  irrigable  land.  Later  generations  of  settlers  might  have  to  pay  more 
foi  irrigable  land  relative  to  dry  land.  To  that  extent,  they  could  sub- 
stitute more  acres  of  dry  land  for  each  acre  of  irrigable  land,  but  the 
total  investment  would  remain  the  same. 

Estimated  costs  and  returns  for  a  340-acre  dryland  cotton  farm,  with 
improved  practices,  are  shown  (table  27) .  The  dry-farm  unit  shows  a 
lower  income  than  the  irrigated  farm  but  expenses  also  are  lower,  espe- 
cially those  for  fertilizer  and  custom  work. 

The  difference  in  net  income,  when  allowance  is  made  for  the  full 
cost  of  irrigation  water  (including  construction),  and  interest  and  main- 
tenance charges  on  development  costs,  amounts  to  about  $693,  or  $4.33 
per  irrigable  acre.  Capitalized  at  5  percent,  this  would  represent  a  value 
of  $87  per  acre  on  the  basis  of  the  projected  price  level.  Added  to  the 
average  value  of  $80  for  dry  cropland  in  area  II-B,  and  allowing  for 
development  costs  of  $55, 19  the  potential  value  of  irrigable  land  in  this 
area  (but  with  an  adequate  water  supply)  would  appear  to  be  $222  on 
the  basis  of  productivity  of  water.  The  actual  average  value  of  irrigated 
land  reported  by  farmers  in  area  II-B,  adjusted  to  the  projected  price 


18  For  explanation  of  items,  see  table  17. 

19  Value  reported  by  farmers  in  1953  adjusted  to  the  "215"  price  level. 
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Table   27 — Receipts,   expenses,   and  net  income  on  a  3^0-acre  dryland 

cotton  farm,  with  improved  rotation  and  practices  l 

[Prices  projected  at  "215"  index] 


Receipts: 

Crops 

Livestock 

Total  receipts 

Expenses : 

Fertilizer  and  insecticides 

Custom  work 

Repairs,  fuel,  and  oil 

Depreciation 

Taxes 

Miscellaneous 

Total 


Dollars 

12 

,474 

133 

12 

,607 

601  « 

1 

,897 

877 

733 

236 

1 
5 

,096 

,440 

Net  farm  income 

Plus  value  of  food  furnished 
by  farm 

Less  interest  on  investment 
at  5  percent 


Net  return  to  operator  for 
family  labor  and  manage- 
ment  


Operator  and  family  labor.  _ 


Dollars 
7,167 

300 

1,575 


5,892 


Hours 
2,443 


With  soils  similar  to  those  in  area  II-B. 


level,  was  $168.  Farmers  apparently  allow  for  the  limitations  of  their 
water  supply. 

This  comparison  indicates  the  average  differences  in  returns  between 
comparable  irrigated  and  dryland  farms.  It  does  not  allow  for  possible 
differences  in  variability  of  income  under  the  two  situations. 

There  may  be  other  benefits  from  irrigation.  For  example,  in  some 
areas  additional  dryland  may  not  be  available  to  a  farmer,  and  the 
addition  of  irrigation  water  may  be  the  only  feasible  way  to  enlarge  his 
farm  business.  Irrigation  may  increase  the  possible  choice  of  enterprises, 
and  thus  improve  distribution  of  labor,  and  flexibility  of  organization 
to  meet  changing  conditions  of  demand. 


Development  of  Irrigated  Farms 

Development  of  Land  and  Acquisition  of  Equipment 

Of  the  69  farmers  interviewed  on  the  W.  C.  Austin  Project,  3  first 
received  irrigation  water  in  1946,  16  in  1947,  19  in  1948,  20  in  1949,  and 
the  remaining  11  in  1950.  As  a  group,  they  have  had  from  3  to  7  years 
in  which  to  develop  their  farms.  Expenditures  for  land  development 
and  for  equipment  have  varied  with  the  period  in  whic|i  water  has  been 
available. 

Expenditures  by  years  since  the  initiation  of  the  project  are  shown  for 
land  development,  structures,  and  buildings  (table  28).  By  far  the 
heaviest  expenditure  was  for  the  leveling  and  bordering  of  land.  As 
these  operations  are  often  done  together,  separate  costs  could  not  be 
obtained  for  them.  By  the  spring  of  1953,  6,397  acres  of  land  had  been 
leveled  or  bordered,  or  both,  on  the  farms  surveyed.  There  were  8,285 
acres  of  irrigable  land  in  the  sample.  Some  farmers  may  have  included 
light  leveling  or  floating  in  their  estimates,  and  these  operations  may 
have  been  repeated  more  than  once  on  the  same  land.  Many  farmers 
had  spread  the  leveling  job  over  a  period  of  years,  rather  than  doing 
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it  all  in  the  first  year  or  two  of  irrigation.  In  1953.  more  than  half  the 
farmers  interviewed  expected  to  level,  in  all,  1,611  acres  of  additional  land. 
Per-acre  cost  of  land  development  was  high  in  the  early  years  of  the 
project,  partly  because  a  good  many  level  permanent  borders  were  con- 
structed. This  method  of  preparing  the  land  made  it  difficult  to  dispose 
of  excess  water  in  rainy  periods.  More  recently,  leveling  of  land  has 
provided  some  slope  to  permit  excess  water  to  run  off.  Borders,  when 
used,  are  not  usually  intended  to  be  permanent.  Anticipated  cost  per 
acre  of  additional  land  preparation  is  higher  than  the  cost  reported  in 
the  last  3  years.  This  indicates  that  development  of  lands  most  difficult 
to  level  has  been  postponed.  Compared  with  some  recent  irrigation 
projects,  present  and  contemplated  costs  of  developing  land  are  moderate 
(fig.  4).  A  third  of  the  farmers  who  reported  expenditures  for  land 
development  said  that  this  work  was  done  with  their  own  labor. 


Figure  4. — Topography  on  the  W.  C.  Austin  Project  is  level  to  gently  rolling,  and 
the  cost  of  developing  land  for  irrigation  is  moderate.  Part  of  the  main  canal 
of  the  project  can  be  seen  at  the  right.  (United  States  Bureau  of  Reclamation 
photograph) 


Outlays  for  irrigation  structures  have  averaged  about  $1.52  per  acre 
for  farms  reporting  on  the  survey.  This  expenditure  was  spread  quite 
evenly  throughout  the  development  period.  Nine  farmers  said  they 
planned  to  spend,  on  the  average,  an  additional  $4.39  per  acre  for  irri- 
gation structures.  Farmers  were  asked  to  list  their  expenditures  for 
buildings  and  improvements  in  the  development  period.  These  outlays 
may  or  may  not  be  associated  with  irrigation  development,  but  they 
are  a  part  of  the  total  amount  of  capital  needed  by  farmers  during  the 
development  period.  Expenditures  for  these  purposes  were  reported  by 
less  than  a  third  of  all  farmers  interviewed.     On  these  farms,  expendi- 
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Table  29. — Number  of  survey  farmers  who  reported  special  items  of 
equipment  needed  in  irrigation  farming,  W.  C.  Austin  Project 


Item 

Farmers  owning 
equipment 

Farmers 

renting 

equipment 

Farmers 
borrowing 
equipment 

Single 
ownership 

Joint- 
ownership 

Land  levelers,  and  floats 

Two-way  plows 

Number 

18 

4 

19 

4 

3 

Number 
8 

Number 

7 

Number 

14 

Ditchers 

Borderers- 

2 

15 

9 

Chisels     _                      

1 

2 

Shredders    _ 

2 

1 

Siphon  tubes 

58 

2 

tures  averaged  about  $1,000  per  farm.  Only  7  farmers  planned  addi- 
tional buildings  and  improvements;  these  would  average  about  $5,000 
per  farm. 

None  of  the  outlays  for  land  development  and  irrigation  structures 
were  made  by  tenants,  although  in  a  few  cases  tenants  contributed  labor. 

Operation  of  an  irrigated  farm  requires  specialized  equipment.  On 
the  W.  C.  Austin  Project,  special  equipment  commonly  found  on  farms 
includes  siphon  tubes  and  tarpaulins,  land  levelers  or  floats,  ditchers, 
and  borderers.  A  few  farmers  have  acquired  two-way  plows  to  eliminate 
difficulties  caused  by  dead  furrows,  chisels  for  deep  tillage,  and  stalk 
shredders  to  dispose  of  the  heavy  growth  of  irrigated  cotton.  Numbers 
of  farmers  who  reported  the  major  types  of  specialized  equipment  are 
shown  (table  29).  The  extent  to  which  equipment  is  jointly  owned, 
rented,  or  borrowed  is  also  shown. 

Annual  outlays  per  farm  for  irrigation  equipment  during  develop- 
ment, and  additional  expenditures  planned,  are  shown  (table  30). 


Table  30. — Cash  expenditures  per  survey  farm  for  special  equipment,  by 
years  to  1952;  and  expenditures  planned;  W.  C.  Austin  Project 


Item 


Before 
1950 


1950 


1951 


1952 


Total 


Addi- 
tional 

expend- 
iture 

planned 


Total 
to  date 

and 
planned 


Special  tillage  implements 
Land  levelers  and  floats- _ 

Ditchers 

Borderers 

Siphon  tubes 

Tarpaulins ._  _ 

Miscellaneous  equipment- 
Total 


Dollars 
25.72 
60.91 
19.86 


71.03 

21.59 

.17 


Dollars 

14.49 

45.38 

14.06 

3.48 

55.10 

9.45 

.55 


Dollars 

13.26 

10.19 

2.17 


Dollars 


8.38 
.98 
.81 


4.93 

4.64 

13.46 

4.46 

.32 


Dollars 

53.47 

116.48 

41.02 

8.12 

147.97 

36.48 

1.85 


Dollars 

100.35 

38.33 

3.98 

13.77 

19.10 

1.91 


Dollars 

153.82 

154.81 

45.00 

21.89 

167.07 

38.39 

1.85 


199.28 


142.51 


35.79 


27.81 


405.39 


177.44 


582.83 
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Financing  Development  on  the  Project 

Development  of  the  W.  C.  Austin  Project  occurred  in  a  period  of 
favorable  farm  incomes,  and  costs  of  development  were  met  largely  from 
farm  income  or  from  reserves.  Apparently,  extension  of  credit  for  such 
purposes  has  not  been  a  problem.  Of  the  48  owners  or  part-owners  who 
operated  farms,  14  said  the}'  used  credit  to  meet  the  costs  of  develop- 
ment. Twenty-eight  used  credit  to  meet  operating  expenses.20  Only  8 
of  these  farmers  reported  any  indebtedness  at  the  beginning  of  the 
development  period.  Average  indebtedness  at  that  time  was  $5,600  per 
farm  reporting  indebtedness. 

Terms  of  loans  made  to  farmers  during  the  development  period  are 
shown  (table  31).     The  rate  of  interest  charged  on  bank  loans  reflects 


Table  31. — Interest  rate  and  term  of  loan  for  borrowed  funds  used  per 
borrower  during  development  period,  survey  farms,  W.  C.  Austin  Project 


Term  of  loan,  and  lender 


Operators 
reporting 


Average 

interest  rate, 

per  user 


Average 

term 
of  loans 


Short-term  loans  (1  vear  and  under) 

Bank 1 

Production  Credit  Association  _. 

Intermediate  (1  to  5  years) : 

Bank 

Production  Credit  Association  __ 

Insurance  company 

Individual 

Other 

Long-term  loans  (over  5  years) : 

Bank 

Insurance  company 

Farmers  Home  Administration,. 

Individual 

Other 


iber 


23 

4 


Percent 


5.0 


4.2 
4.5 
4.5 
5.0 
4.0 


Yean 


0.6 
.7 

1.2 
1.0 
3.0 
2.0 
1.0 

12.5 
25.0 
22.5 
20.0 
23.3 


the  risks  associated  with  dry  farming  in  this  area.  As  irrigation  demon- 
strates its  ability  to  stabilize  incomes,  it  should  become  possible  to  borrow 
on  more  favorable  terms. 


Costs  of  Development  and  Repayment  Ability— 
A  Small  Irrigated  Farm 

This  section  illustrates  the  costs  of  development  that  would  be  incurred 
on  a  typical  farm.  It  shows  how  these  costs  would  be  spread  over  the 
development  period  and  indicates  how  they  might  be  repaid  from  income. 

These  relationships   are  shown   for  an  80-aere   farm   in   area   II-B. 


20  Of  21  tenants,  14  used  credit  to  meet  operating  expenses, 
landlords  was  not  studied.) 


(Use  of  credit  by 
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About  18  percent  of  the  farms  on  the  project  contain  100  acres  or  fewer, 
including  acres  of  nonirrigated  land.  Financing  outlays  for  farm  de- 
velopment would  be  more  of  a  problem  on  units  of  this  size  than  on 
larger  farms.  The  effect  on  repayment  ability  of  an  additional  80  acres 
of  dry  land  is  also  indicated. 

Costs  of  development  by  years  for  owner-operated  farms  in  the  survey 
which  first  received  water  in  1948  or  1949  are  shown  (table  32).  The 
borrowing  and  repayment  of  funds  for  all  farm  purposes  during  the 
development  period  are  also  shown. 


Table  32. — Outlays  for  irrigation  equipment  and  land  development,  and  use 
of  credit  for  all  farming  purposes,  by  development  years,  17  owner-operated 
farms  that  first  received  water  in  1948  or  1949,  W.  C.  Austin  Project  l 


Year  of  development 

Total 

to 
date 

Addi- 
tional 

Item 

1st 

2d 

3d 

4  th 

5th 

outlays 
needed 

Outlay  for  irrigation  equipment: 
Farms  repor ting  __  number  __ 
Average  per  farm  2_  dollars  _  _ 

14 
199 

92 

6 

58 

2 

7 

1 

1 

"  357 

6 
93 

Outlay  for  land  development: 
Farms  reporting__number__ 
Average  per  farm  2_  dollars  _  _ 

16 
662 

7 
192 

6 
170 

4 

76 

2 

42 

1~142 

11 
305 

Total   equipment   and 
development   outlays 
per  farm dollars  _  _ 

861 

284 

228 

83 

43 

1,499 

398 

Number  of  farms  using 

credit                            number 

7 

1,131 

945 

5 

821 
827 

7 

876 
883 

6 
865 
946 

4 

291 

298 

Amount  borrowed  per 

farm  2 dollars  _  _ 

Amount  repaid  per 

farm  2 dollars   _ 

3,984 
3,899 

1  Average  irrigable  acres  per  farm 

2  Average  of  all  17  farms. 


98.     Average  total  acres  =  156. 


In  this  analysis,  an  accelerated  rate  of  development  is  assumed,  with 
development  to  be  completed  in  7  years.  With  this  plan,  a  third  of 
the  land  would  be  leveled  and  seeded  to  alfalfa  the  first  year.  An  addi- 
tional third  would  be  leveled  and  seeded  to  alfalfa  in  the  fourth  year 
when  the  old  alfalfa  is  plowed  up.  The  leveling  program  would  be 
completed  in  the  seventh  year.  Under  some  circumstances,  it  might 
be  desirable  to  complete  the  leveling  earlier.  On  some  farms  it  might  be 
well  to  complete  it  in  the  first  year.  The  optimum  rate  of  leveling 
depends  partly  on  whether  satisfactory  irrigation  can  be  carried  on 
without  leveling.  The  program  assumed  in  this  example  is  suitable  for 
land  that  is  not  so  rolling  or  uneven  that  row  crops  and  small  grains 
cannot  be  watered  with  a  reasonable  degree  of  success.     Alfalfa  is  more 
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difficult  to  water,  and  with  the  procedure  assumed  here,  leveling  is  tied 
to  the  alfalfa  sequence  in  the  rotation.  This  pattern  reflects  the  actual 
practice  of  some  farmers  on  the  project. 

It  is  assumed  that  outlays  for  permanent  structures,  turnouts,  drops, 
and  the  like  would  follow  the  same  pattern  as  leveling.  Irrigation 
equipment  and  special  machinery  needed  for  an  irrigated  farm  would 
be  bought  in  the  first  year.  It  is  assumed  that  other  farm  equipment, 
buildings,  and  improvements  were  adequate  at  the  beginning  of  the 
development  period. 

It  was  difficult  to  estimate  the  probable  trend  in  yields  during  the 
development  program.  The  wide  fluctuations  in  past  yields  on  the 
project  furnish  no  basis  for  projecting  them  through  the  development 
period.  It  was  necessary  to  use  estimates  based  on  the  effect  of  increas- 
ing the  acreage  of  alfalfa  in  the  rotation,  improved  water  distribution 
as  a  result  of  leveling,  and  the  rate  at  which  farmers  could  reasonably 
be  expected  to  master  new  techniques.  Yields  assumed  for  each  year 
of  the  development  period  are  shown  (table  33) .  Improved  yields  shown 
for  the  first  year  of  development  reflect  improved  practices,  and  increases 
in  the  fifth  and  eighth  years  are  shown  for  crops  planted  on  alfalfa 
ground.  In  calculating  farm  expenses,  the  cost  of  fertilizer  and  other 
costs  that  vary  with  yields  are  adjusted  to  the  yields  used. 


Table  33. — Projected  yields  through  the  development  period,  with  assumed 
rotation  and  practices,  land  area  II -B 


Crop 

Average 

irrigation 

yield,  W.  C. 

Austin 

Project 

1946-52  l 

Year  of  development 2 

1st 

2d 

3d 

4th 

5th 

6th 

7th 

8th 

Cotton,  lint  __  pounds 

Wheat bushels__ 

Grain  sorghum ___cwt__ 
Alfalfa tons__ 

375 
17 
15 

2.2 

447 
22 

18.5 

447 

22 

18.5 

3.8 

447 

22 

18.5 

3.8 

447 

22 

18.5 

3.8 

590 
22 

18.5 

3.8 

590 
22 

18.5 
3.8 

590 
22 

18.5 
3.8 

590 

33 

25.5 

3.8 

1  Estimated  for  land  area  II-B  on  basis  of  actual  project  average  yields. 

2  Improved  yields  first  year  of  development  period,  resulting  from  improved  practices 
not  associated  with  development.  Also,  development  yields  are  based  on  an  adequate 
water  supply.  Yield  increases  in  fifth  and  eighth  years  follow  planting  of  crops  on  land 
previously  in  alfalfa. 


For  each  year  of  the  development  period,  an  operator's  equity  income 
was  calculated.  This  is  net  income  plus  value  of  farm-raised  food, 
minus  interest  on  half  the  working  capital  and  on  a  mortgage  debt  of 
$5,000.21  Interest  was  charged  at  6  percent  on  working  capital  and 
5  percent  on  mortgage  indebtedness.  An  allowance  of  $2,045  was  made 
for  living  costs,  and  the  surplus  was  considered  available  to  repay  capital 


21  This  indebtedness,  which  remains  constant  throughout  the  development  period, 
is  a  little  less  than  half  the  total  investment  at  the  beginning  of  the  period. 
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outlays.     The  basis  for  calculating  the  living  allowance  has  been  ex- 
plained earlier  in  this  circular  (p.  33). 

Progress  in  farm  development,  as  reflected  by  capital  outlays,  annual 
income,  and  repayment  of  debt,  is  indicated  in  table  34  and  figure  5. 
In  figure  5,  cumulative  totals  are  shown  for  farm-development  outlays 
and  cumulative  earnings  available  for  debt  retirement,  in  2ach  year  of 
the  development  period.  These  calculations  were  Dased  on  a  parity 
price  relationship  at  the  "215"  index  level. 


$  THOUS. 

6 
4 
2 
0 


Cumulative  outlays 


\ 


*  Cumulative  earnings 


A J I I I I L 


0    1st   2d    3d   4th   5th   6th   7th   8th 

YEARS 
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Figure  5. — Cumulative  farm  development  outlays  and  earnings  available  for 
repayment,  80-acre  farm,  area  II-B,  "215"  prices. 


Under  assumed  conditions,  it  appears  that  an  owner-operated  farm 
of  this  size  and  type  could  both  provide  an  adequate  family  living 
and  repay  the  costs  of  irrigation  development  in  8  years.  In  the  eighth 
year,  repayment  of  project  construction  charges  could  be  begun.  On 
the  W.  C.  Austin  Project,  these  charges  would  amount  to  $120  a  year 
for  a  farm  of  this  size. 

The  asset  value  of  this  farm  would  increase  during  the  development 
period.  Also,  it  might  not  be  necessary  to  repay  all  costs  of  develop- 
ment before  beginning  to  repay  construction  charges.  But  only  limited 
sources  of  long-term  credit  are  generally  available  to  farmers  for  the 
types  of  investment  involved  in  farm  development.  It  would  therefore 
appear  to  be  more  realistic  for  these  outlays  to  be  repaid  before  pay- 
ments on  project  construction  costs  are  begun. 

Operators  of  farms  of  this  size,  which  have  a  smaller  indebtedness, 
or  of  larger  farms,  would  be  able  to  begin  repayment  of  construction 
costs  earlier. 

Variations  in  prices  and  in  yields  affect  a  farmer's  ability  to  repay 
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the  costs  of  developing  his  farm.  A  moderate  decline  in  either  prices  or 
yield  would  greatly  lengthen  the  repayment  period.  This  is  illustrated. 
for  prices,  by  calculating  the  number  of  years  required  to  repay  the  costs 
of  developing  an  80-acre  farm,  with  prices  for  farm  products  reduced 
by  5  and  10  percent,  but  with  no  change  in  costs.  If  prices  received 
averaged  95  percent  of  the  "215"  index  level  in  the  development  period, 
repayment  would  not  be  completed  until  the  11th  year.  An  additional 
reduction  of  prices  received  to  90  percent  would  extend  the  repayment 
period  into  the  19th  year.  These  calculations  allow  for  random  fluctua- 
tion about  these  prices  during  the  development  period,  but  they  assume 
no  trend.  If  average  prices  were  as  stated,  but  were  to  trend  downward 
during  the  period,  additional  time  would  be  needed  for  repayment, 
because  development  costs  incurred  in  the  earlier  years  at  a  higher  price 
level  would  be  repaid  when  prices  were  lower. 

A  price  relationship  more  favorable  than  the  "215"  level  would  make 
it  possible  to  begin  repayment  of  construction  costs  during  the  farm- 
development  period.  Any  reductions  in  prices  received  would  extend 
the  repayment  period  at  an  increasing  rate.  A  5-percent  reduction  in 
prices  would  increase  the  number  of  years  required  for  repayment  by 
38  percent.  An  additional  reduction  of  5  percentage  points  would  lead 
to  a  further  increase  of  73  percent  in  number  of  years  required  for 
repayment. 

How  Adding  Dry  Land  Affects  Repayment  Ability 

Adding  80  acres  of  dry  land  increases  ability  to  repay,  and  it  shortens 
the  repayment  period.  In  the  analysis  that  follows,  it  is  assumed  that 
the  additional  dry  land  is  comparable  in  quality  to  land  class  II-B; 
that  75  acres  of  it  are  cultivable;  and  that  equal  acreages  of  cotton, 
wheat,  and  alfalfa  are  grown.  An  additional  indebtedness  equal  to  the 
value  of  the  additional  resources  is  assumed.  Repayment  ability  during 
the  development  period  of  a  farm  with  80  acres  irrigable  and  80  acres 
of  dry  land  is  shown  (table  35).  Prices  received  in  this  instance  are 
assumed  to  be  90  percent  of  the  "215''  level.  The  addition  of  80  acres 
of  dry  cropland  could  be  expected  to  increase  net  income  by  about  $1,235 
a  year.22  After  allowing  for  living  costs,  sufficient  income  could  be 
accumulated  to  repay  costs  of  farm  development  after  the  fourth  year. 
Funds  would  be  available  to  provide  for  repayment  of  project  construc- 
tion costs  beginning  in  the  fifth  year.  With  prices  at  the  "215"  level, 
farm  development  costs  after  the  second  year  could  be  financed  from 
current  income.  The  advantage  of  having  the  additional  land  is  appar- 
ent when  the  effect  upon  rate  of  capital  accumulation  is  considered, 
particularly  under  conditions  of  adverse  prices. 

How  Tenure  Affects  Repayment  of  Development  Costs 

The  previous  analysis  applies  to  an  owner-operated  farm.  The  160- 
acre  farm  with  80  acres  irrigated  is  further  analyzed  to  see  how  quickly 
landlords  and  tenants  might  repay  typical  development  costs  from  their 
resoective  shares  of  earnings. 

Fased  upon  customary  rental  shares  on  the  W.  C.  Austin  Project  (see 
table  7),  tenant  and  landlord  shares  of  income  and  expense  are  shown 


12  With  prices  at  the  "215"  level,  the  increase  in  income  would  be  SI. 597. 
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(table  36)  for  each  year  of  a  development  period.  Neither  farm  nor 
project  costs  of  development  are  included  in  operating  expenses,  as  the 
objective  is  to  show  income  available  to  pay  development  costs.  Yields 
in  the  development  period  are  the  same  as  previously  assumed.  When 
the  landlord's  costs  are  considered,  it  becomes  necessary  to  include  the 
cost  of  maintaining  a  farm  dwelling.  Therefore,  total  farm  incomes 
and  expenses  shown  in  this  table  differ  from  those  shown  in  previous 
tables  by  the  addition  of  $255  of  dwelling  costs  for  the  landlord  and 
the  same  amount  of  perquisite  income  for  the  tenant.  For  total  farm 
net  income,  these  items  cancel  out. 

As  a  rule,  expenditures  for  irrigation  structures  and  land  leveling  on 
the  W.  C.  Austin  Project  are  paid  by  the  landlord.  He  usually  pays 
for  all  alfalfa  seed  also.  The  tenant's  costs  that  are  associated  with 
irrigation  development  include  charges  for  siphon  tubes,  tarpaulins,  and 
any  special  machinery  he  may  need.  Income  of  both  landlord  and 
tenant  would  be  reduced  if  heavy  leveling  of  land  reduced  yields  the 
following  year.  As  cuts  and  fills  from  leveling  are  moderate  on  the 
W.  C.  Austin  Project^  they  should  not  affect  yields  appreciably. 

Estimated  landlord's  net  income  and  costs  of  development  by  years 
for  a  160-acre  farm  with  80  acres  of  irrigable  land  are  shown  (table  37) . 
With  projected  yields,  the  landlord's  income  would  rise  rapidly.  Under 
the  assumed  conditions,  9  years  would  be  needed  in  which  to  repay  costs 
of  developing  the  farm  from  increased  earnings  (without  allowing  for 
project  construction  costs).  As  these  are  costs  of  permanent  improve- 
ments, they  could  be  amortized  over  the  life  of  the  improvements  if 
adequate  financing  were  available.  The  increase  in  income  that  would 
result  from  irrigation  should  be  adequate  to  carry  both  interest  and 
amortization  of  land  development  and  to  permit  repayments  of  project 
construction  costs  to  begin  after  the  first  year. 

With  a  decrease  of  10  percent  in  average  prices  received,  and  no 
change  in  prices  paid,  costs  of  developing  the  farm  could  not  be  repaid 
from  increased  income  until  the  26th  year.  Funds  would  not  be  avail- 
able from  increased  earnings  to  begin  repayment  of  district  construction 
charges  until  the  6th  year  (if  farm-development  costs  were  amortized). 

Expenditures  of  the  tenant  on  a  farm  of  this  size  for  irrigation  equip- 
ment are  shown  (table  38).  Also  shown  is  the  tenant's  income.  Under 
the  conditions  assumed,  a  tenant  should  be  able  to  repay  his  investment 
in  irrigation  equipment  in  2  years.  But  if  prices  received  were  to  decline 
by  10  percent,  he  could  not  repay  this  investment  from  earnings  for  8 
years.  Apparently,  a  unit  of  this  size  does  not  provide  enough  income 
to  give  a  tenant  more  than  a  narrow  margin  of  safety  above  living  costs. 
These  living  costs,  however,  are  not  intended  to  be  an  absolute  mini- 
mum, and  an  average  family  should  be  able  to  adjust  them  in  occasional 
bad  years. 

The  landlord's  net  income  would  increase  about  74  percent  in  the 
development  period,  while  the  tenant's  income  would  increase  by  about 
38  percent.  The  tenant  would  bear  only  about  16  percent  of  the  cost 
of  development;  but  his  regular  expenses  (for  fertilizer,  insecticides,  and 
harvesting)  would  increase.  Also,  the  increases  in  yield  that  are  shown 
imply  that  production  practices  would  improve  during  the  development 
period,  and  this  would  represent  an  increased  managerial  contribution 
by  the  tenant. 
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Further  Economic  Analyses  Needed 

The  study  reported  here  did  not  cover  all  the  important  economic 
aspects  of  development  of  irrigated  farms  in  a  subhumid  area.  There 
remain  several  problems  on  which  additional  research  is  needed.  These 
are: 

1.  The  effect  of  irrigation  upon  stability  of  incomes,  to  determine 
whether  irrigation  merely  raises  the  level  of  income  or  whether  it  also 
reduces  the  variation  in  income  from  year  to  year. 

2.  Analysis  of  returns  from  a  farming  system  based  on  "full"  water 
use  per  acre  compared  with  returns  from  a  system  based  on  the  concept 
of  "supplemental  irrigation."  The  latter  system  implies  use  of  irriga- 
tion to  supplement  rainfall  in  dry  years.  In  effect,  it  means  little  change 
from  existing  dryland  systems  and  practices.  With  an  unreliable  water 
supply,  it  might  be  desirable  to  concentrate  on  forage  crops  for  livestock 
feed  rather  than  on  cash  crops,  since  forage  may  be  more  dependable 
than  grain  in  the  drier  seasons. 

3.  Analysis  of  use  of  a  given  supply  of  irrigation  water,  to  provide 
either  a  firm  water  supply  to  a  small  acreage  or  a  more  uncertain  supply 
to  a  larger  acreage.  Such  an  analysis  would  indicate  the  relative  eco- 
nomic benefits  to  the  area  as  a  whole. 

4.  Analysis  of  the  most  economical  rate  of  development  of  the  project, 
with  emphasis  on  the  need  for,  and  the  availability  of,  credit  for  develop- 
ing irrigation  farms. 

5.  Further  analysis  of  the  place  of  irrigated  pastures  and  livestock 
systems  on  irrigated  farms  in  areas  similar  to  the  W.  C.  Austin  area. 
Production  and  market  possibilities  of  potatoes,  sweetpotatoes,  lettuce, 
and  other  specialty  crops  should  also  be  investigated.  For  projects  with 
limited  water  supplies,  a  worthwhile  analysis  could  be  made  of  the  most 
profitable  way  to  ration  water  among  the  crops  grown. 
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Appendix 

Sampling  Procedure  for  Farm  Survey 

On  the  basis  of  Bureau  of  Reclamation  and  former  Production  and 
Marketing  Administration  data,  the  341  irrigated  farms  for  which  com- 
plete data  on  operating  units  could  be  obtained  were  arrayed  by  acres 
of  irrigable  land.  Thirteen  farms  were  omitted  because  these  data  were 
not  available.  Farms  within  irrigable  land  size  groups  were  further 
arrayed  by  acreages  of  dry  land.  Farms  with  more  than  480  acres  of 
dry  land  were  eliminated  from  the  universe*  of  farms  to  be  sampled. 

These  arrays  were  subdivided  according  to  the  three  major  soil  areas 
on  the  project.  For  each  important  irrigable-acreage  size  group,  farms 
were  arrayed  by  Bureau  of  Reclamation  tract  number.  Eight  farms 
were  drawn  at  random  for  survey  interviews.25  Size  groups  thus  sam- 
pled are  shown  (table  39). 


1 1- A 


II-B. 


Table  39. — Farms  sampled,  by  irrigable-acreage  size  groups 


Land  class  area 

Irrigable  land 

Farms  sampled  • 

T 

Acres 
20-59 
60-99 
100-179 

X  umber 

9 
9 

8 

60-99 
100-179 

60-99 
100-179 
180-379 


8 

7 

8 
8 

Id 


1  Records  were  taken  on  2  additional  farms  in  the  180-379  acre  group,  but  1  was 
subsequently  classified  as  in  land  area  I  and  the  other  in  land  area  II-A. 


24  Publication  may  not  be  easily  obtained. 

25  Survey  schedules  were  obtained  on  69  farm; 
were  arraj^ed  by  the  lowest  tract  number,. 


Farms  with  more  than  1  tract 
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When  a  survey  schedule  could  not  be  obtained  for  a  sample  farm, 
an  alternate  was  chosen  by  drawing  the  farm  with  the  next  higher 
irrigated  tract  number.  If  a  schedule  could  not  be  obtained  on  this 
farm,  the  farm  with  a  number  next  lower  than  that  of  the  original  farm 
chosen  was  taken.  Tract  numbers  were  assigned  in  series  to  each  quarter 
section,  starting  in  the  northeast  corner  of  the  project  and  proceeding 
back  and  forth  in  a  serpentine  manner.  Tracts  within  quarter  sections 
were  given  subscript  numbers.  As  a  result,  each  alternate  selected  was 
in  the  same  locality  as  the  original  sample  farm. 

Assumptions  Used  in  Budgeting 

Labor  requirements. — Labor  requirements,  by  months,  for  crops  and 
livestock  were  taken  from  secondary  sources  of  information.  An  addi- 
tional allowance  was  made  to  cover  time  lost  because  of  inclement 
weather  and  breakdown  and  servicing  of  machines,  and  to  cover  such 
overhead  jobs  as  construction  and  repair  of  buildings,  fences  and  ditches, 
farm  business,  and  other  miscellaneous  work.  Information  on  indirect 
labor  requirements  is  not  available  for  Oklahoma.  However,  a  detailed 
cost  study  in  central  Illinois  in  1951  indicated  that  indirect  labor  was 
equal  to  the  following  percentages  of  crop  and  livestock  labor. 

Kind  of  farm:  Percent 

Grain 36 

Hog  34 

Feeder  cattle — hog 40 

It  is  assumed  that  on  irrigated  farms  in  Oklahoma,  indirect  labor 
would  amount  to  25  percent  of  direct-labor  requirements.  Of  this 
amount,  15  percentage  points  are  added  to  cover  time  lost  in  the  field, 
emergency  repairs  to  equipment,  and  a  part  of  the  time  spent  on 
farm  business,  machinery,  and  fences.  This  increment  is  distributed 
throughout  the  year  in  the  same  proportion  as  direct  labor.  The  other 
10  percentage  points  are  added  to  provide  for  overhauls,  repairs,  main- 
tenance, and  miscellaneous  activities;  it  is  assumed  that  this  work  can 
be  done  in  slack  times. 

It  is  also  assumed  that  a  farm  operator  will  work  a  maximum  of  240 
hours  each  month,  and  that  family  labor  will  be  available  to  the  extent 
of  120  man-hours  per  month  in  the  3  summer  months  and  70  hours  per 
month  in  others. 

Operator  and  family  labor  supply. — No  recent  information  on  hours 
worked  by  Oklahoma  farmers  is  available.  A  recent  summary  of  Illinois 
studies  {10}  indicates  that  in  the  areas  studied,  farmers  averaged  from 
191  to  244  hours  of  labor  a  month,  or  2,292  to  2,928  hours  a  year  (table 
40).  The  amount  of  work  done  per  man-year  varies  with  the  number 
of  livestock  carried.  It  is  assumed  that  an  average  field-crop  farmer  in 
the  W.  C.  Austin  area  might  work  a  total  of  2,400  hours  a  year. 

Values  of  buildings,  machinery,  and  improvements. — Investment  val- 
ues used  in  the  budgets  reflect  the  useful  value  of  the  improvement  for 
the  type  of  farming  assumed.  Present  values  of  buildings  and  improve- 
ments, as  reported  in  the  survey,  were  adjusted  to  the  "215"  price  level 
and  used  in  the  budgets.  As  building  values  did  not  vary  significantly 
by  size  of  farm,  the  average  for  all  farms  was  used.  Kinds  and  sizes  of 
machines  needed  on  each  farm  were  determined,  and  values  were  assigned 
on  the  basis  of  cost  new  at  "215"  prices,  less  depreciation. 
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Present  value  is  assumed  to  represent  average  investment  during  a 
period  of  years,  or  55  percent  of  new  cost  (cost  new,  half  depreciated, 
with  a  salvage  value  of  10  percent) .  Depreciation  was  calculated  on  a 
straight-line  basis. 

Only  half  the  value  of  the  domestic  and  livestock  water  system  is 
included  in  farm  investment.  Dwelling  is  not  included  as  a  farm  invest- 
ment except  when  comparison  is  made  between  landlord  and  tenant 
incomes.  Cost  of  maintaining  the  dwelling  and  rental  value  of  housing 
are  also  omitted  except  in  the  landlord-tenant  comparison 

Table  40. — Hours  worked  per  man  per  month,  selected  Illinois  farms  L 


Section,  type  of  farm,  and  years 

Crop  acres 
per  farm 

Labor  per  man 
per  month 

Champaign  and  Piatt  Counties: 
(Cash-grain  farms) 

1923-27 .              

Acres 

235 

230 
224 
238 
253 

172 
175 

123 
128 

212 

Hours 

233 

1928-32                                   

232 

1933-37 

201 

1938-42                   

198 

1943-47 

199 

Western  Illinois: 

(Cash-grain— feeder-cattle— hog  farms) 

1948                                             

216 

1949__                         

226 

Northwestern  Illinois: 

(Dahy— hog— feeder-cattle  farms) 

1949                             

237 

1950 

244 

Central  Illinois: 

(Cash-grain — feeder-cattle — hog  farms) 
1951 

191 

1  Hours  worked  increase  as  importance  of  livestock  increases.  In  this  study,  16 
farms  hired  year-round  men.  They  worked  an  average  of  174  hours  per  month,  or 
2,091  hours  per  year. 


Land  values  and  costs  of  irrigation  development. — Values  of  cropland 
and  pasture  used  in  the  budgets  are  the  average  values  of  dry  land  for 
each  land  class,  adjusted  to  the  "215"  price  level.  For  irrigated  land 
at  present  development,  average  expenditures  for  land  leveling  and 
bordering  were  added  to  the  value  of  dry  land. 

For  budgets  of  fully  developed  farms,  allowance  was  made  for  addi- 
tional leveling  of  land  and  for  irrigation  structures.  Expenditures 
required  for  complete  development  are  shown  (appendix  table  49). 
They  are  based  on  estimates  prepared  bv  the  Soil  Conservation  Service 
(7),  adjusted  to  the  "215"  price  level. 

Tenure  and  indebtedness. — Aside  from  the  analysis  of  farm  develop- 
ment, budgets  are  presented  on  the  assumption  that  a  farm  is  owner- 
operated  and  free  of  debt  except  for  working  capital.  It  is  assumed  that 
half  the  operating  funds  needed  during  the  year  will  be  borrowed.  Oper- 
ating loans  are  assumed  to  run  for  an  average  of  6  months,  with  an 
interest  rate  of  6  percent. 
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The  objective  in  analyzing  the  development  period  is  to  show  how 
many  years  are  required  for  a  typical  farmer  to  repay  the  costs  of 
development  from  earnings.  In  order  to  make  this  a  conservative 
estimate,  some  indebtedness  is  assumed.  For  the  80-acre  unit,  a  real 
estate  mortgage  of  $4,000  and  a  chattel  mortgage  of  $1,000  are  assumed 
to  be  carried  throughout  the  development  period.  Interest  on  each  of 
these  is  charged  at  5  percent.  Indebtedness  represents  about  a  third  of 
the  average  value  of  the  real  estate,  including  dwelling,  and  a  third 
of  the  value  of  working  assets. 

When  80  acres  of  dry  land  are  added  to  this  unit,  indebtedness  is 
increased  by  the  value  of  the  added  resources,  or  $6,400.  This  assump- 
tion is  followed  to  illustrate  the  additional  income  that  could  be  realized 
by  the  present  operator  of  an  80-acre  farm  by  adding  to  his  land 
resources. 

Income. — For  "present"  and  "improved"  farm  budgets,  two  income 
measures  are  shown  in  the  budget  summaries:  (1)  Net  farm  income,  and 
(2)  net  return  to  family  labor  and  management.  The  first  of  these  is 
the  difference  between  receipts,  excluding  perquisites,  and  expenses, 
including  depreciation  and  irrigation  operation  and  maintenance,  but 
excluding  irrigation  construction  charges.  Interest  is  charged  only  on 
working  capital  borrowed.  The  second  includes  an  estimate  of  $300  for 
perquisites,  except  housing,  and  it  includes  in  expenses  interest  on  the 
entire  investment  at  5  percent.  No  charge  is  allowed  for  family  labor. 
The  returns  to  labor  and  management  shown  here  are  based  on  values 
of  dry  land.  They  would  be  realized  only  by  owner-operators  who  held 
land  before  the  effects  on  income  of  irrigation  had  become  partially 
capitalized  into  land  values. 

For  owner-operator  development  budgets,  net  farm  income  is  shown  as 
before,  but  operator's  income  is  calculated  as  "farm  family  equity  earn- 
ings." In  these  budgets,  interest  is  charged  on  all  funds  assumed  to  be 
borrowed.  In  other  respects  it  is  the  same  as  "net  return  to  family  labor 
and  management." 

On  tenant-operated  budgets,  value  of  housing  is  included  as  a  per- 
quisite and  cost  of  housing  as  a  cost.  These  values  are  assumed  to  be 
equal;  therefore  they  cancel  out  when  net  farm  income  is  calculated. 

Crop  Rotations,  Yields,  and  Fertilizer  Requirements 

Yields  of  irrigated  crops  were  obtained  from  farm  operators  for  the 
crop  year  1952  by  land  classes.  These  yields  were  weighted  by  the  areas 
in  the  different  land  classes  and  adjusted  to  the  project  average  yield 
for  1946-52  to  find  the  present  irrigated  crop  yields. 

Present  crop  yields  on  dry  land  in  the  different  land  classes  were  based 
on  estimates  of  yield  from  agricultural  technicians  in  the  W.  C.  Austin 
area.  These  estimates  of  yield  were  adjusted  by  the  total  1946-52 
average  yields  on  dry  land  in  the  project. 

Estimates  of  yield  for  irrigated  and  dryland  crops  were  made  for  two 
future  conditions,  to  be  achieved  within  the  next  10  years — one  for  5  to 
10  percent  of  the  farm  operators,  and  the  other  for  75  percent  of  the 
operators. 

Yields  for  various  irrigated  crops  were  estimated  as  follows  for  the 
first  of  these  assumed  conditions:  Favorable  price  relationship,  unre- 
stricted water  supply,  and  a  high  level  of  management  by  farm  operators. 
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In  this  instance,  a  high  level  of  management  is  taken  to  mean  proper 
irrigation  and  tillage  practices  and  also  optimum  insect-control  practices, 
fertilizer  application,  and  harvesting  methods.  These  factors  were 
regarded  as  comprising  the  optimum  future  condition  that  would  be 
obtained  by  5  to  10  percent  of  the  farm  operators  within  the  next  10 
years.  In  arriving  at  estimates  of  yields  for  this  optimum  future  condi- 
tion, technicians  in  the  field  were  guided  by  the  yields  obtained  by  a 
relatively  small  percentage  of  the  present  operators.  Crop  rotations, 
fertilizer  applications,  and  associated  costs  to  obtain  these  yields  and 
to  maintain  soil  fertility  were  then  developed. 


Table  41. — Nutrient  content  of  specified  crops  l 


Crop 

Yield 

Part  of  crop 

N 

P2O5 

K20 

Cotton 

foOO  pounds 

<  1.000  pounds  . 
[1 ,500  pounds. 

Lint 

Seed 

Burs,  leaves,  and  stalks.  _ 
All 

Pounds 

[         38 

27 
65 

Pounds 

18 

7 
25 

Pounds 

14 

36 
50 

Alfalfa 

3  tons 

All 

140 

35 

135 

Grain 

sorghum. . 

30  bushels 

All 

84 

29 

90 

/50  bushels 

\l.25  tons 

Grain 

35 
15 
50 

15 

5 

20 

10 

Oats 

Straw 

All 

35 
45 

Wheat 

/30  bushels 

\l.25  tons 

Grain 

Straw 

All 

35 
15 
50 

16 

4 
20 

9 
21 
30 

1  See  (2)  and  (3). 


With  additional  experimental  data,  continued  technical  assistance, 
extension  work  in  the  area,  and  a  favorable  price  relationship,  technicians 
thought  that  within  10  years  75  percent  of  the  farm  operators  could  be 
expected  to  approximate  yields  halfway  between  present  yields  and 
yields  under  optimum  conditions.  Yields  for  this  set  of  conditions  were 
determined,  and  crop  rotation,  fertilizer  applications,  and  associated  costs 
necessary  to  obtain  these  yields  and  to  maintain  soil  fertility  were  worked 
out.  These  conditions  are  referred  to  subsequently  as  "intermediate 
conditions." 

For  this  area,  little  experimental  data  are  available  with  which  to 
relate  application  of  fertilizer  to  yields.  It  was  assumed  that  the  soils 
in  the  area  would  maintain  certain  yields  without  the  addition  of 
fertilizer.  These  yields  were:  Cotton  125  pounds  lint,  alfalfa  l1/?  tons, 
grain   sorghum   900  pounds,   oats   17   bushels,   and  wheat   10   bushels. 
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Because  of  the  need  for  readily  available  plant  nutrients  at  high  yields, 
complete  restoration  of  plant  nutrients  removed  by  the  crop  was  made 
for  the  following  yields:  Cotton  1,000  pounds,  alfalfa  8  tons,  grain 
sorghum  4,000  pounds,  oats  80  bushels,  and  wheat  40  bushels.  The 
quantity  of  plant  nutrients  that  would  be  needed  to  replace  all  those 
removed  by  the  crop  was  based  on  the  nutrient  content  of  crops  as  shown 
in  table  41. 

To  find  the  quantities  of  crop  nutrients  to  be  replaced,  an  allowance 
was  made  for  crop  residue  (that  part  of  the  crop  not  removed).  Con- 
sideration was  given  to  the  probability  that  some  nutrients  were  not 
readily  available,  to  losses  of  plant  nutrients  from  leaching,  and  so  on. 
Plant  nutrients  contained  in  the  portions  of  various  crops  removed  are 
shown  in  table  42  for  specified  yields. 


Table  42. — Major  plant  nutrients,  except  potash,  contained  in  the  part 

of  crop  removed  1 


Crop 

Yield 

N 

P205 

Cotton 

Alfalfa 

500  pounds 

3  tons 

Pounds 
50 
140 
52 
39 
39 

Pounds 

21 
35 

Grain  sorghum 

30  bushels 

50  bushels 

30  bushels.  _ 

21 

Oats 

Wheat 

17 
17 

1  Potash  not  shown,  as  it  is  not  considered  necessary  to  replace  it  to  maintain 
fertility. 


The  quantity  of  plant  nutrients  that  would  need  to  be  replaced  to 
maintain  soil  fertility  for  various  yields  was  based  on  a  straight-line 
relationship  between  yields  when  no  plant  nutrients  were  replaced,  and 
yields  when  all  plant  nutrients,  loss  of  which  would  limit  yield,  were 
replaced. 

It  was  assumed  that  3  years  of  alfalfa  would  provide  all  the  nitro- 
gen for  the  following  crop  and  half  the  nitrogen  for  the  second  crop. 
Depending  on  yields,  some  additional  nitrogen  may  be  needed  for  the 
crops  that  follow  alfalfa  after  the  first  2  years.  In  some  instances,  how- 
ever, there  may  be  a  carryover  of  nitrogen  beyond  the  first  2  years. 
Because  of  the  nitrogen-fixing  ability  of  alfalfa,  only  starter  nitrogen  and 
phosphate  were  used  for  this  crop.  Replacing  soil  nutrients  for  given 
yields  to  maintain  soil  fertility  is  done  on  the  assumption  that  the  present 
level  of  soil  nutrients  and  the  physical  structure  of  the  soil  are  such  that 
the  yields  are  obtainable.  No  allowance  is  made  for  building  up  a  soil 
with  low  fertility  and  poor  physical  structure.  Soil  tests  for  the  area 
indicate  that  even  with  high  yields  a  potash  deficiency  is  not  likely  to 
develop  in  the  near  future.  Therefore,  it  was  considered  unnecessary 
to  replace  potash  to  maintain  soil  fertility. 

A  possible  dryland  and  irrigated  rotation  for  a  predominately  cotton 
farm  for  each  soil  area,  estimated  average  yields  for  years  in  the  rotation, 
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and  average  annual  fertilizer  requirements  for  intermediate  conditions 
are  shown  (table  43).  Under  actual  farm  conditions,  small  annual 
requirements  for  fertilizer  would  be  combined  into  less  frequent  applica- 
tions.    This  procedure  is  followed  in  budgeting. 

Fertilizer  requirements  shown  are  estimated  on  the  basis  of  the  nutri- 
ents removed  by  crops  and  the  need  of  replacement.  For  cotton,  these 
estimates  closely  approximate  the  actual  amounts  of  N  and  P205  used 
on  the  W.  C.  Austin  Project  by  farmers  who  are  obtaining  comparable 
yields.      (See  table  15.) 

It  is  doubtful  whether  the  potentialities  can  be  maintained  under 
irrigation  on  part  of  the  class  II-B  soils  with  the  rotation  shown  in  table 
43.  These  soils  have  characteristics  which  under  irrigation  lead  to 
deterioration  of  soil  structure,  to  accumulation  of  salt,  to  poor  drainage, 
and  so  on.  A  rotation  that  includes  a  high  percentage  of  fibrous-rooted 
crops,  such  as  grass,  would  tend  to  maintain  these  soils  in  tillable 
condition  suitable  for  irrigation  for  a  longer  period. 


Budget  Standards 

Table  44. — Seeding  rates  and  costs  of  seed  for  specified  crops, 
W.  C.  Austin  Project 


Crop 


Seed  per  acre 


Irri- 
gated 


Dry- 
land 


Price  per  unit 


1953 


Pro- 
jected 3 


Notes 


Wheat 

Oats 

Cotton 

Potatoes 

Grain  sorghum 

Alfalfa 

Blue  panic 

Pasture  mixture: 

Bromegrass 

Orchardgrass 

Kentucky  31  fescue 

Ryegrass,  perennial 

Madrid  sweetclover 

Su  dangrass 

Sweetclover 

Vetch,  hairy  4 

Rye 


Pounds 
60 
48 
20 


200 
7 

15 
2 

5 

5 

3 

3 

2 

30 

9 

15 

45 


Pounds 
40 
32 
16 


20 
9 


Dollars 

0.04 

.05 

.10 


.05 

.08 

.35 

1.50 

.35 
.35 
.27 
.19 
.30 
.12 
.10 


Dollars 

0.04 

.05 

.10 


.04 

.08 

.41 

1.50 

.31 
.30 
.27 
.17 
.30 
.10 
.10 
.15 
.04 


Fuzzy  seed 
(includes  25 
percent 
reseeded). 

Certified  seed. 


Drilled  rate. 
Seeded  with  oats. 

Drilled. 


1  Seeding  rate  when  sown  alone.     If  sown  as  a  nurse  crop,  the  quantity  of  seed 
should  be  reduced  from  30  to  50  percent. 

2  Compiled  from  various  sources. 

3  Adjusted  to  "215"  index. 

4  For  overseeding  with  blue  panic. 


CIRCULAR  980,  U.  S.  DEPARTMENT  OF  AGRICULTURE 


Table  45. — Projected  prices,  Oklahoma,  with  comparison: 
[At  "'215"  price  level] 


Commodity 


U.  S.  price; 


1949 


1952 


Pro- 
jected 


Oklahoma  prices 


1949 


1952 


Pro- 
jected 


Wheat bushel.  _ 

Oats do__ 

Corn do_. 

Sorghums,  grain cwt  _  _ 

All  hay,  baled ton__ 

Alfalfa  hay,  baled do.. 

Alfalfa  seed cwt   _ 

Cotton pound. 

Cottonseed ton  _ 

Potatoes bushel. 

Sweetpotatoes do. 

Cattle,  all  beef cwt_ 

Veal  calves cwt  _ 

Feeder,   calves  under  500 

pounds cwt  _ 

Fat    steers,    choice,    900- 

1,000  pounds do. 

Cull  beef   cows,    1,000 

pounds  and  over do  _ 

Sheep do  _ 

Lambs do  _ 

Hogs do . 

Chickens pound 

Family  cow each. 

Beef  bull do_ 

Eggs dozen. 

Wool  2 pound. 

Milk,  wholesale cwt. 

Butterfat 

(in  cream) pound  _ 

Cottonseed  meal  3 ton. 


Dollars 

1.88 

.66 

1.24 

2.02 

21.20 


Dollars 

2.12 

.84 

1.64 

2.71 

24.60 


.29 

43.40 

1.27 

2.13 

19.80 


.37 

66.80 

2.36 

3.78 

24.80 

27.20 


9.30 

22.40 

18.10 

.27 


.45 

.49 

3.95 


10.60 

24.70 

18.00 

.26 


.42 

.54 

4.90 


Dollars 

1.50 

.70 

1.30 

1.90 

18.00 


.22 

62.00 

1.00 

1.55 

17.25 

18.92 


8.60 

19.00 

16.25 

.26 


62  .74 

60      109.00 


.38 

.44 

3.85 

.58 
'3 .  50 


Dollars 

1.87 

.72 

1.16 

1.96 

16.00 


.28 

42.40 

1.60 

2.31 

18.30 


9.60 

23 .  20 

18.60 

.23 


.40 

.38 

4.13 


.oo 
"6.80 


Dollars 

2.13 

.92 

1.79 

2.67 

32.50 

37.71 

30.50 

.34 

70.50 

2.95 

4.10 

22.96 

25.99 


9.91 

24.62 

18.22 

.21 


.36 

.43 

5.39 

.67 
118.00 


Dollars 

1.47 

.76 

1.26 

1.90 

15.30 

17.75 

30.00 

.21 

64.60 

1.18 

1.84 

15.70 

17.78 

17.60 

18.25 

14.00 

8.20 

19.10 

16.30 

.21 

125.00 

250.00 

.33 

.35 

3.84 

.52 

72.50 


1  All  prices  at  local  shipping  or  receiving  points  except  hay,  which  is  farm  price. 

2  Oklahoma  figure  for  1952  is  the  June  price. 

3  Price  paid  by  farmers.     Projected  figures  represent  1949  price,  adjusted  by  the 
United  States  index  of  feed  prices. 
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Table  47. — Rates  for  equipment  rental  for  contract  and  custom  work,  and 

for  hired  labor—  W.  C.  Austin  Project 

[Reported  1952,  and  projected  ("215"  level)  prices] 


1952  rate 

"215"  rate 

Item 

Equipment 
rental 

Custom  or 
contract 

Equipment 
rental 

Custom  or 
contract 

Small  grain: 

Combining,  less  than  40 

acres                        _           acre 

Dollars 

Dollars 

4.00 

3.00 

.10 

5.50 
6.00 
2.00 

9.00 

3.90 

19.50 

2.65 

.50 

.25 

.70 
4.00 

Dollars 

Dollars 
4.00 

Combining,  40  acres  or  up_  _do_  _ 
Hauling,  to  elevator-            cwt 



3.00 
.10 

Alfalfa: 

Baling  hay.                           _ton 

4.00 

Combining  seed                    acre 

5.00 

Cleaning  seed                         cwt 

1.50 

Cotton : 

Hand  snapping  and 

hauling cwt.  of  lint_  _ 

Ginning  and  bagging  cwt.oflint 

6.50 
2.80 

bale 

14.00 

Spraying  or  dusting  l           acre 

2.00 

Potatoes: 

Cutting  seed                           cwt 

.35 

Picking cwt__ 

Swamping                               cwt 

.20 

Hauling cwt_  _ 

Sacks,  field  use cwt__ 

Sorting cwt__ 

Washing                                  cwt 

Sacking cwt_  _ 

Selling cwt__ 

Spraying  l                    _    _     acre 

~~3~66~ 
2.15 

3.00 

Digging,  two-row do  ^  _ 

Planting,  two-row do  _  _ 

Grain  sorghums: 

Combining                                 do 

5.00 
3.00 

5.00 

1.00 

.75 
125.00 

4.00 

Applying  anhydrous 

ammonia do__ 

Hired  labor: 

By  the  day                           hour 

.75 

.60 

By  the  month      _              month 

100.00 

Includes  average  cost  of  materials  and  airplane  charge  of  $0.50  per  acre. 


Table  48. — Miscellaneous  expense  items 
[Projected  at  "215"  index] 


Item 


Electricity  used  any  one  month: 

1st  40  kwh kilowatt-hour  _ 

2d40kwh do 

Next  20  kwh do 

Next  300  kwh do 

All  over  400  kwh do 

Real  and  personal  property  taxes $1.00  inventory  value. 

Insurance  on  farm  buildings $1 ,000  inventory  value. 

Telephone  (farm  share)  l month. 

Baling  wire ton  of  hay. 

Irrigation  water,  O  and  M acre . 

Irrigation  construction do 


Cost  per  unit 


Dollars 

0.0750 

.0500 

.0250 

.0120 

.0175 

.0075 

5.0000 

2.0000 

.5000 

3.5000 

1.5000 


1  One-half  of  total. 
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Table  50. — Repair  and  depreciation  rates  on  buildings  and  other 
improvements,  W .  C.  Austin  Project  l 


Item 


Barn  and  other  farm  buildings 

Fences 

Domestic  water  system 

Irrigation  structures 

1  As  percentage  of  new  cost. 

2  Repair  charge  is  adequate  to  maintain  fence 


Cash  repair 


Percent 


Rate  of 
depreciation 


Percent 


(2) 


4.0 

2.5 
4.0 


Table  51. — Index  numbers  of  prices  paid  for  selected  items  in  1952  and  at 

projected  "215"  index 

[1910-14  =  100  except  for  land] 


Item 


Farm  machinery,  United  States 

Buildings  and  fencing  materials,  United  States 

Fertilizer,  United  States 

Wages,  United  States 

Farmland,  Oklahoma  1 


1952 


308 
348 
156 
503 

282 


Projected 
"215" 
index 


225 
250 
130 
360 
203 


Percentage 

which  "215" 

index  is  of 

1952  prices 


1935-39  =  100,  projected  land  value  is  equal  to  1946-50  average. 


73 
72 
83 
72 
72 


Table  52. — Labor  requirements  per  acre  of  crops  using  2-row  equipment, 

W.  C.  Austin  Project  x 


Irrigated 

Dry  land 

Crops 

Sandy  soils 

Heavy  soils 

Sandy  soils 

Heavy  soils 

Man 

Tractor 

Man 

Tractor 

Man 

Tractor 

Man 

Tractor 

Wheat2 

Oats_ 

Hours 
3.8 
4.5 
7.7 

10.4 
9.4 
5.3 

13.2 

Hours 
2.6 
3.0 
4.6 
4.9 
3.9 
3.1 
4.2 

Hours 
3.8 
4.5 
6.1 
7.5 
6.6 
4.7 
11.5 
10.4 

Hours 
2.6 
3.0 
4.2 
4.2 
3.3 
2.9 

Hours 
2.3 

Hours 
2.3 

Hours 
2.3 

Hours 
2.3 

Sorghum,  grain  2 

Alfalfa  hay  3 

Alfalfa  hay  and  seed  4_ 
Sudangrass,  pasture __ 

Cotton2  5 

Potatoes 

3.4 
3.6 
2.6 

2.9 
9.2 

3.4 
3.6 
2.6 
2.9 
4.0 

3.1 
3.3 
2.4 

2.8 
9.5 

3.1 
3.3 
2.4 

2.8 
4.3 

1  Adapted  from  unpublished   material   prepared  by   W.   F.    Hughes,    Production 
Practices  for  Irrigation-Crops  on  the  High  Plains;  and  from  (4). 

2  Preharvest. 

3  Includes  allowance  for  establishment  of  stand,  preharvest  operations,  mowing  and 
raking— 4  cuttings  if  irrigated,  3  cuttings  if  dry. 

4  One  seed  crop  plus  3  cuttings  if  irrigated,  2  cuttings  if  dry.  Does  not  include  time 
for  combining  seed. 

5  For  snapping  and  hauling  cotton,  add  10.4  man-hours  per  cwt.  of  lint  and  0.4 
tractor  hour. 
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Table  53. — Cotton:  Number  of  hoeings,  and  man-hours  required  per  hoeing, 
on  farms  surveyed,  1952 


Land-class  area  1 

Average 

number  of 

hoeings 

Man-hours 

per  hoeing 

per  acre 

Total  man-hours 
hoeing  per  acre 

I 

II-A_. 

II-B 

Number 

2.1 
1.6 
1.7 

Number 

2.7 
2.7 
3.1 

Number 

5.6 
4.3 
5.3 

Average  for  all  areas  2 

'  1.8 

2.9 

5.2 

1  For  a  description  of  areas,  see  page  9. 

2  Weighted. 


Table  54. — Farmers  reporting  specified  months  in  which  cotton  was  planted 
and  irrigated,  survey  farms,  W.  C.  Austin  Project,  1952 


Date  performed 


Before  February. 

February 

March 

April 

May 

June _ 

July- 
August  

September 


Farmers  reporting 


Planting 


Number 


1  13 

2  33 


Preirrigation 


Number 


Irrigation 
after  planting 


Number 


1 
26 
38 
31 

1 


1  All  in  last  half  of  month. 

2  All  in  first  half  of  month. 

3  November. 
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Table   59. — Ownership  of  special  equipment  for  irrigation  farming  on 
tenant-operated  farms,  W.  C.  Austin  Project,  1953 


Item  of  equipment 


Owned  by — 


Landlord 


Farms 
reporting 


Average 
value 


Tenant 


Farms 
reporting 


Average 
value 


Two-way  plow 

Land  leveler 

Float 

Ditcher 

Siphon  tubes 

Tarps . 

Weed  burner 

Bordering  machine 

Farms  reporting  special  irrigation 
equipment  and  average  value  per 
farm  reporting 


Number 
0 
0 
1 
2 
2 
1 
1 
0 


Dollars 

0 

0 

500 

103 

223 

36 

22 

0 


Numbe 


303 


IS 


Dollars 

300 

0 

233 

156 

204 

55 

0 

110 


331 


Table  60. — Farmstead  water  systems,  W.  C.  Austin  Project,  1953 


Land-class  area  2 

Farms 
reporting 

Farms  with 
wells 

Average 
depth 
of  well 

Farms  with 
pressure 

water 
systems  3 

I 

II-A 

Number 
27 
16 
26 

Number 
21 
12 
13 

Feet 

31 
33 

28 

Number 

14 
5 

II-B 

16 

Total  or  average 

69 

46 

31 

35 

1  Some  farms  in  the  survey  had  no  farmstead  water  systems.     Some  farms  without 
wells  used  cisterns  or  hauled  domestic  water  from  a  neighbor's  well. 


2  For  description  of  areas,  see  page  9. 

3  Some  pressure  systems  were  used  with  cisterns. 
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